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Abstract 

Compounds of formula 




wherein the substituents have the meanings given in claim 1, 

and agronomically tolerable salts, isomers and enantiomers of those compounds, 

suitable for use as herbicides. 
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Novel herbicides 



The present invention relates to novel herbicidally active heterocydes substituted by a 
phenyl group, to processes for the preparation thereof, to compositions comprising such 
compounds, and to the use thereof in controlling weeds, especially in crops of useful plants, 
or in inhibiting plant growth. 

3-Hydroxy-4-aryl-5-oxo-pyrazoline derivatives having herbicidal action are described, for 
example, in EP-A-0 508 126, WO 96/25395 and WO 96/21652. 

Novel heterocydes substituted by a phenyl group having herbicidal and growth-inhibiting 
properties have now been found. 

The present invention accordingly relates to compounds of formula I 




wherein 

Ri and R3 are each independently of the other ethyl, haloethyl, ethynyl, C^-C^alkoxy, 
CrC 2 haloalkoxy, Ci^alkylcarbonyl, d-Cahydroxyalkyl or Ci-C2alkoxycarbonyl; 
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(Qs), (Qe), (Or), 

(Qe) 




R4 and Rs are each independently of the other d-Cioalkyl, CrCioalkenyl, Cz-doalkynyl, 
d-dohaloalkyl, CrC 10 alkoxyalkyl, d-doalkenyloxyalkyl, CyC 10 alkynyloxyalkyl, CrCioalkyl 
thioalkyl, d-doalkylsulfinylalkyl, d-doalkylsulfonylalkyl, C2-C 10 alkylcarbonylalky1, C2-C10-N 
alkoxyiminoalkyl. d-doalkoxycarbonylalkyl, d-doaminoalkyl, d-dodialkylaminoalkyl, 
C2-C 10 alkylaminoalkyl, d-docyanoalkyl, d-docycloalkylalkyl, Ci-C 10 phenylalkyl, d-do- 
heteroarylalkyl, d-doPhenoxyalkyl. d-doheteroaryloxyalkyl, d-doalkylideneaminooxy- 
alkyl. d-Cionitroalkyl, Ci-Ci 0 trialkyl8llylalkyl. CrC 10 alky1aminocarbonylalkyl, d-dodialkyl- 
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aminocarbonylalkyl, CrCioalkylaminocarbonyloxyalkyl, CrCiodialkylaminocarbonyloxalkyl, 
C2-C 10 alkoxycarbonylaminoalkyl, d-C 10 -N-alkoxycarbonyl-N-alkylaminoalkyl, d-C 10 cyclo- 
alkyl, aryl or heteroaryl; or 

R, and Rs, together with the atoms to which they are bonded, form a 5- to 7-membered cyclic 
group that may contain one or two hetero atoms selected from nitrogen, oxygen and sulfur 
and that, in addition, may contain a fused or spiro-bound alkylene or alkenylene chain 
consisting of from 2 to 6 carbon atoms, which chain may in turn contain one or two hetero 
atoms selected from oxygen and sulfur, wherein the cyclic group may be substituted by 
phenyl or benzyl, which in turn may be substituted by halogen, Ci-CealkyI, Ci-Cehaloalkyl, 
C 3 -C 6 cycloalkyl, hydroxy, d-dalkoxy, d-Cealkoxy-d-Coalkoxy, d-dhaloalkoxy or by nitro; 
R 2 , Re and R32 are each independently of the others Ci-Ci<>alkyl, CrCioalkenyl, CrC 10 alkynyl, 
C-Ciohaloalkyl, Crdoalkoxyalkyl, C3-C 10 alkenyloxyalkyl, d-Cioalkynyloxyalkyl, CrC 10 alkyl- 
thioalkyl, C r Cioalkylsulfinylalkyl, C 2 -Cioalkylsulfonylalkyl, d-doalkylcarbonylalkyl, d-do- 
cycloalkyl, aryl or heteroaryl; 

R 7 , R 31 and R M are each independently of the others hydrogen. C,-C 10 alkyl, CrC 10 alkenyl, 
C2-C 10 alkynyl or CrCioalkoxyalkyl; 

Rs is hydrogen, C,-C 10 alkyl, d-C 10 haloalkyl, C r Cioalkoxyalkyl, d-Cioalkenyloxyalkyl, d-C 10 - 
alkynyloxyalkyl, d-doalkylthioalkyl, Crdoalkylsulfinylalkyl. CrCioalkyteulfonylalkyl, C 3 -C 10 - 
cycloalkyl, aryl or heteroaryl; or 

Re and R 7 or R 2 and R 31 or R^ and R^, together with the atom to which they are bonded, 
form a saturated 3- to 7-membered cyclic group that may contain one or two hetero atoms 
selected from nitrogen, oxygen and sulfur; or Re and Re, together with the atoms to which 
they are bonded, form a 5- to 7-membered cyclic group that may contain one or two hetero 
atoms selected from nitrogen, oxygen and sulfur, 

Ro. R10. R11 and R 12 are each independently of the others C,-doalkyl, C2-C 10 alkenyl, d-Cio- 
alkynyl, Ci-C 10 haloalkyl, Crdoalkoxyalkyl, d-doalkenyloxyalkyl, d-Cioalkynyloxyalkyl, 
Cz-Ctoalkylthioalkyl, C2-C 10 alkylsulfinylalkyl. Crdoalkylsulfonylalkyl. Cz-doalkylcaroonylalkyl. 
CrCiocycloalkyl, aryl or heteroaryl; or 

R„ and Rn or R, and R, 0 . together with the atoms to which they are bonded, form a 5- to 7- 
membered cyclic group that may contain one or two hetero atoms selected from nitrogen, 
oxygen and sulfur 

R«, Ru, R34 and Rm are each independently of the others C,-C 10 alkyl. CrCioalkenyl, Crdo- 
alkynyl, d-Cohaloalkyl, Crdoalkoxyalkyl, d-Cioalkenyloxyalkyl, CrC 10 alkynyloxyalkyl, 



CA 02382435 2002-02-18 



PH/5-31141A 




Cz-Ctoalkytthioalkyl, C 2 -d 0 alkylsulfinylalkyl, C 2 -Ci 0 alkylsulfonylalkyl > (Vdoaltycarbonylalkyl, 
C 3 -C 10 cydoalkyl, aryl or heteroaryl; or 

R 13 and R i4 or R34 and R 3 6, together with the atoms to which they are bonded, form a 5- to 7- 
membered cyclic group that may contain one or two hetero atoms selected from nitrogen, 
oxygen and sulfur; 

R 16 is d-Cioalkyl, CrCi 0 alkenyf, CrC i0 alkynyl, d-dohaloalkyl, Crdoalkoxyalkyl, d-do- 
alkenyloxyalkyl, d-Cioalkynyloxyalkyl, C r Ci 0 alkylthioalkyl, CrCioalkylsulfinylalkyl, C2-C10- 
alkylsulfonylalkyl, CrC 10 alkylcarbonylalkyl, d-doaikoxycarbonylalkyl, Ci-Ci 0 aminoalkyl, 
Ca-dodialkylaminoalkyl, Cr-CioalkylaminoalkyI, d-docyanoalkyl, C 4 -Ciocycloalkylalkyl, 
d-dophenylalkyl, d-C 10 heteroarylalkyl ( d-dophenoxyalkyl, d-doheteroaryloxyalkyl, 
Ci-Cionitroalkyl f C 3 -C 10 cycloa!kyl, aryl or heteroaryl; 

R 16 is Ct-C'ioalkyl; d-doalkenyl, d-doalkynyl, d-dohaloalkyl, CrCioalkoxyalkyI, C r C 10 - 
alkenyloxyalkyl, d-doalkynyloxyalkyl, C2-C 10 alkylthiolkyl, CrCioalkylsulfinylalkyl, d-do- 
alkylsulfonylalkyl, C 3 -C 10 cycloalkyl, aryl or heteroaryl; 

R 17 is d-doalkyt, d-Cioalkenyl, CrCioalkynyl, d-C 10 haloalkyl, CrCioalkoxyalkyI, d-Cio- 

alkenyloxyalkyl, CrCi 0 alkynyloxyalkyl, C r C 10 alkylthioalkyl t C r Ci 0 alkylsulfinylalkyl, d-Cio- 

alkylsulfonylalkyl, d-Cioalkylcarbonylalkyl, d-C 10 cycloalkyl, aryl or heteroaryl; 

R 18 is hydrogen, drdoalkenyl, d-Cioalkynyl, d-C 10 alkyl or d-C 10 alkoxyalkyl; or 

R 17 and Ri 8 , together with the atoms to which they are bonded, form a 3- to 7-membered 

cyclic group that may contain one or two hetero atoms selected from nitrogen, oxygen and 

sulfur; 

Y is oxygen, sulfur, C-R 19 or N-R»; 

R 19 and R M are each independently of the other d-doalkyl, d-dohaloalkyl, phenyl or 
heteroaryl; or 

R 18 and R19 or Ri 8 and Rae, together with the atom to which they are bonded, form a 
saturated 5- to 7-membered cyclic group that may contain one or two hetero atoms selected 
from nitrogen, oxygen and sulfur, 

Gi, G 2 , G 3 , G 4 , G 5 , G*, G7, G 8 , G 9 and G 10 are each independently of the others hydrogen, 

-C(Xi)-R2o. -C(Xa)-XrR2i, -C(X4)-N(R22)-R23. -SO r R24, an alkali metal cation, alkaline earth 

metal cation, sulfonium cation or ammonium cation, -P(Xs)(R2$)-R2e or -CH2-X6-R27; 

Xt, Xa, Xs, X4, X5 and X« are each independently of the others oxygen or sulfur; 

R20. R21. R22 and R23 are each independently of the others hydrogen, d-C 10 alkyl, C2-C10- 

alkenyl, d-Cioalkynyl, d-C 10 haloalkyl, Ci-C 10 cyanoalkyl, d-C 10 nitroalkyl t d-C 10 aminoalkyl, 

Ct-Csalkylamino-Ci-CsalkyI, CrCsdialkylamino-Ci-CsalkyI, C 3 -C7cycloalkyl-d-C 5 alkyl, 
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d-doalkoxyalkyl, d-doalkenyloxyalkyl, d-Cioalkynyloxyalkyl, d-doalkylthioalkyl, d-d- 
alkylsulfoxyl-d-dalkyl, d-dalkylsulfonyl-d-C 5 alkyl, d-dalkylideneaminooxy-d-dalkyl, 
d-Csalkylcarbonyl-d-Csalkyl, d-Csalkoxycarbonyl-d-dalkyl, d-Csaminocarbonyl-d-d- 
alkyl, C^Cedialkylaminocarbonyl-d-Csalkyl, d-Csalkylcarbonylamino-d-dalkyl, d-dalkyl- 
carbonyl-(C 2 -C 5 alkyl)-aminoalkyl, d-dtrialkylsilyl-d-dalkyl, phenyl-d-dalkyl, heteroaryl- 
d-C 5 alkyl, phenoxy-d-dalkyl, heteroaryloxy-d-dalkyl, d-dalkenyl, d-dhaloalkenyl, 
C3-C 8 cycloaIkyl, phenyl, or phenyl substituted by d-dalkyl, d-C 3 haloalkyl, d-dalkoxy, 
d-dhaloalkoxy, halogen, cyano or by nitro, or heteroaryl or heteroarylamino, or heteroaryl 
or heteroarylamino substituted by d-dalkyl, Ci-dhaloalkyl, d-C 3 alkoxy, d-dhaloalkoxy, 
halogen, cyano or by nitro, diheteroarylamino, or diheteroarylamino substituted by d-C 3 alkyl, 
Cn-Cshaloalkyl, d-dalkoxy, d-C 3 haloalkoxy, halogen, cyano or by nitro, phenylamino, or 
phenylamino substituted by d-dalkyl, d-dhaloalkyl, d-dalkoxy, Ci-C 3 haloalkoxy, 
halogen, cyano or by nitro, diphenylamino, or diphenylamino substituted by d-dalkyl, 
d-Qjhaloalkyl, d-C 3 alkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, or d-d- 
cycloalkylamino, di-d-Crcydoalkylamino or d-Crcycloalkoxy; 
R24, R25 and Rze are hydrogen, d-doalkyl, d-Cioalkenyl, d-doalkynyl, d-C 10 haloalkyl, 
d-docyanoalkyl, d-C 10 nitroalkyl, d-doaminoalkyl, d-dalkylamino-d-Csalkyl, drd- 
dialkylamino-d-dalkyl, d-dcycloalkyl-d-dalkyl, d-doalkoxyalkyl, d-doalkenyloxyalkyl, 
d-Cioalkynyloxyalkyl, C^ioalkylthioalkyl, d-dalkylsulfoxyl-d-Csalkyl, d-dalkylsulfonyl- 
d-C 5 alkyl. Cr^salkylideneaminooxy-d-Csalkyl, d-Csalkylcarbonyl-d-dalkyl, d-C$alkoxy- 
carbonyl-d-dalkyl. d^saminocarbonyl-d-Csalkyl, Crddialkylaminocaifconyl-d-C 5 alkyl, 
d-Csalkylcarbonylamino-d-Csalkyl. Ci-Csalkylcarbonyl-tCj-CsalkyO-aminoalkyl, d-Ce- 
triaikylsilyl-d-dalkyl, phenyl-d-dalkyl, heteroaryl-d-dalkyl, phenoxy-d-dalkyl, 
heteroaryloxy-d-dalkyl, d-dalkenyl, d-dhaloalkenyl, d-dcycloalkyl, phenyl, or phenyl 
substituted by d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-C 3 haloalkoxy, halogen, cyano or 
by nitro, or heteroaryl or heteroarylamino, or heteroaryl or heteroarylamino substituted by 
d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, 
diheteroarylamino, or diheteroarylamino substituted by d-C 3 alkyl, d-C 3 haloalkyl, d-d- 
alkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, phenylamino, or phenylamino 
substituted by d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-Cshaloalkoxy, halogen, cyano or 
by nitro, diphenylamino, or diphenylamino substituted by d-dalkyl, d-dhaloalkyl, d-d- 
alkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, or d-Crcycloalkylamino, di-d-dcyclo- 
alkylamino, d-dcycloalkoxy, d-C 10 alkoxy, d-C 10 hatoalkoxy, d-C 5 alkylamino, d-ddi- 
alkylamino, benzyloxy or phenoxy, wherein the benzyl and phenyl groups may in turn be 
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substituted by d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-dhaloalkoxy, halogen, cyano or 
by nitro; 

RjtT is d-doalkyl, drdoalkenyl, drdoalkynyl, d-d e haloalkyl, Ci-Ciocyanoalkyl, d-do- 
nitroalkyl, d-C 10 aminoalky), d-Csalkylamino-d-Csalkyl, d-ddialkylamino-d-dalkyl, 
d-dcycloalkyl-d-Csalkyl, drdoalkoxyalkyl, d-doalkenyloxyalkyl, d-doalkynyloxyalkyl, 
drdoalkylthioalkyl, d-dalkylsulfoxyl-d-Csalkyl, d-Csalkylsulfonyl-d-dalkyl, d-dalkyl- 
ideneaminooxy-d-Csalkyl. d-Csalkylcarbonyl-d-dalkyl, d-dalkoxycarbonyl-d-dalkyl, 
d-C 5 aminocarbonyl-Ci-dalkyl, Ca-Cedialkylaminocarbonyl-d-Csalkyl, d-C s alkylcarbonyl- 
amino-d-Csalkyl, d-Csalkylcarbonyl-td-CsalkyO-aminoalkyl, d-dtriaikyisilyl-d-Csalkyl, 
phenyl-Ci-C$alkyl, heteroaryl-d-Csalkyl, phenoxy-d-Csalkyl, heteroaryloxy-d-dalkyl, 
drdalkenyl, d-dhaloalkenyl, C s -C 8 cycloalkyl, phenyl, or phenyl substituted by d-C 3 alkyl, 
d-dhaloalkyl, d-dalkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, or heteroaryl or 
heteroarylamino, or heteroaryl or heteroarylamino substituted by d-dalkyl, d-dhaloalkyl, 
d-dalkoxy, d-C 3 haloalkoxy, halogen, cyano or by nitro, diheteroarylamino, diheteroaryl- 
amino substituted by d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-C s haloalkoxy, halogen, 
cyano or by nitro, or phenylamino, phenylamino substituted by d-C 3 alkyl, d-dhaloalkyl, 
d-dalkoxy. d-dhaloalkoxy, halogen, cyano or by nitro. diphenylamino, diphenylamino 
substituted by d-dalkyl, d-C 3 haloalkyl, d-dalkoxy, d-C 3 haloalkoxy, halogen, cyano or 
by nitro, d-dcycloalkylamino, di-d-dcycloalkylamino, d-dcycloalkoxy or d-doalkyl- 
carbonyl; 

Y 2 is oxygen, sulfur, C-R140-R141 or N-R 142 , 

R55 is C,-C 10 alkyl, CrC 10 alkenyl, d-doalkynyl, C,-C 10 haloalkyl t d-doalkoxyalkyl, d-do- 

alkenyloxyalkyl, d-Cioalkynyloxyalkyl, Crdoalkylthioalkyl, d-doalkylsulfinylalkyl, d-do- 

alkylsulfonylalkyl, Crdoalkylcarbonylalkyl, C 3 -C 10 cycloalkyl, aryl or heteroaryl; 

R 137 is hydrogen, d-Cioalkyl, d-C 10 alkenyl, d-doalkynyl or d-d 0 alkoxyalkyl; or 

Rss and R 137 , together with the atoms to which they are bonded, form a 3- to 7-membered 

cyclic group that may contain one or two hetero atoms selected from nitrogen, oxygen and 

sulfur; 

Rise and R 139 are each independently of the other hydrogen, d-d 0 alkyl, d-doalkenyl, 
drdoalkynyl or d-doalkoxyalkyl; and 

Rmo and R 141 are each independently of the other hydrogen, d-C 10 alkyl, Crdoalkenyl, 
drdoalkynyl or d-C 10 alkoxyalkyl; or 
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R 55 and C-R140, together with the atoms to which they are bonded, form a saturated or 
unsaturated 3- to 7-membered cyclic group that may contain one or two hetero atoms 
selected from nitrogen, oxygen and sulfur; 

R142 is hydrogen, C r C 10 alky1, d-CiohaloalkyI, C^doalkoxyalkyl, C 3 -C 10 alkenyloxyalkyl, 
C 3 -Cioalkynyloxyalkyl, C^ 10 alkylthioalkyl, C2-C 10 alkylsulfinylalkyl, CrCioalkylsulfonylalkyl, 
CrCiocycloalkyl, aryl or heteroaryl; or 

R55 and N-R 142 , together with the atoms to which they are bonded, form a saturated or 
unsaturated 3- to 7-membered cyclic group that may contain one or two hetero atoms 
selected from nitrogen, oxygen and sulfur; 

and also to agronomically tolerable salts, isomers and enantiomers of those compounds. 

The alkyl groups occurring in the substituent definitions may be straight-chain or branched 
and are, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl 
and the isomers of pentyl, hexyl, heptyl, octyl, nonyl and decyl. Haloalkyl is, for example, 
fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 
2,2,2-trifluoroethyl, 2-fluoroethyl, 2-chloroethyl, pentaftuoroethyl, l.l-difluoro^^-trichloro- 
ethyl, 2,2,3,3-tetrafluoroethyl and 2,2,2-trichloroethyl; preferably trichloromethyl, difluoro- 
chloromethyl, difluoromethyl, trifluoromethyl or dichlorofluoromethyl. Alkoxyalkyl is, for 
example, methoxymethyl, ethoxymethyl, propoxyethyl, isopropoxyethyl, n-butoxymethyl, 
isobutoxy-n-butyl, sec-butoxymethyl and tert-butoxyisopropyl, preferably methoxymethyl and 
ethoxymethyl. Alkoxy, alkenyl, alkynyl, alkoxyalkyl, alkylthio, alkylsulfonyl, alkylamino- 
carbonyl, dialkylaminocarbonyl, alkylaminoalkyl, phenylalkyl, nitroalkyl, aminoalkyl and 
N-alkoxycarbonyl-N-alkylaminoalkyl groups are derived from the mentioned alkyl radicals. 
The alkenyl and alkynyl groups may be mono- or poly-unsaturated. Alkenyl is to be 
understood as meaning, for example, vinyl, ally I, methallyl, 1-methylvinyl or but-2-en~1-yl. 
Alkynyl is, for example, ethynyl, propargyl, but-2-yn-1-yl, 2-methylbutyn-2-yl or but-3-yn-2-yl. 
Alkynyl is, for example, ethynyl, propargyl, but-2-yn-1-yl, 2-methylbutyn-2-yl or but-3-yn-2-yl. 
Haloalkyl groups preferably have a chain length of from 1 to 4 carbon atoms. Haloalkyl is, for 
example, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, trichloro- 
methyl, 2,2,2-trifluoroethyl, 2-fluoroethyl, 2-chloroethyl, pentafluoroethyl, 1,1-difluoro-2,2,2- 
trichloroethyl, 2,2,3,3-tetrafluoroethyl or 2,2,2-trichloroethyl; preferably trichloromethyl, 
difluorochloromethyl, difluoromethyl, trifluoromethyl or dichlorofluoromethyl. Suitable halo- 
alkenyl groups include alkenyl groups mono- or poly-substituted by halogen, halogen being 
fluorine, chlorine, bromine or iodine and especially fluorine or chlorine, for example 2,2- 
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difluoro-1-methylvinyl, 3-fluoropropenyl, 3-chloropropenyl, 3-bromopropenyl, 2,3,3- 
trifluoropropenyl, 2,3,3-trichloropropenyl and 4,4,4-trifluorobut-2-en-1-yl. Of the CrCealkenyl 
groups mono-, di- or tri-substituted by halogen, preference is given to those having a chain 
length of from 3 to 5 carbon atoms. Alkoxy groups preferably have a chain length of from 1 to 
6 carbon atoms. Alkoxy is, for example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy , 
isobutoxy, sec-butoxy or tert-butoxy and the isomers of pentyloxy and hexyloxy; preferably 
methoxy and ethoxy. Alkylcarbonyl is preferably acetyl or propionyl. Alkoxycarbonyl is, for 
example, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, n-butoxy- 
carbonyl, isobutoxycarbonyl, sec-butoxycarbonyl or tert-butoxycarbonyl; preferably methoxy- 
carbonyl or ethoxycarbonyl. Alkylthio groups preferably have a chain length of from 1 to 4 
carbon atoms. Alkylthio is, for example, methyKhio, ethylthio, propylthio, isopropytthio, 
n-butylthio, isobutylthio, sec-butylthio or tert-butylthio, preferably methyKhio or ethylthio. 
Alkylsulfinyl is, for example, methylsulfinyl, ethyisulfinyl, propylsulfinyl, isopropylsulfinyl, 
n-butylsutfinyl, isobutylsulfinyl, sec-butylsulfinyl ortert-butylsulfinyl; preferably methylsulfinyl 
or ethyisulfinyl. Alkylsulfonyl is, for example, methylsulfonyl, ethylsulfonyl, propylsulfonyl, 
isopropylsulfonyl, n-butylsulfonyl, isobutylsuifonyl, sec-butylsulfonyl or tert-butylsulfonyl; 
preferably methylsuifonyl or ethylsulfonyl. Alkylamino is, for example, methylamino, ethyl- 
amino, n-propylamino, isopropylamino or the butylamine isomers. Dialkylamino is, for 
example, dimethylamino, methylethylamino, diethylamino, n-propylmethylamino, dibutyl- 
amino or diisopropylamino. Alkoxyalkyl groups preferably have from 1 to 6 carbon atoms. 
Alkoxyalkyl is, for example, methoxymethyl, methoxyethyl, ethoxymethyl, ethoxyethyl, 
n-propoxymethyl, n-propoxyethyl, isopropoxymethyl or isopropoxyethyl. Alkylthioalkyl is, for 
example, methylthiomethyl, methylthioethyl, ethylthiomethyl, ethylthioethyl, n-propylthio- 
methyl, n-propylthioethyl, isopropylthiomethyl, isopropylthioethyl, butylthiomethyl, butylthio- 
ethyl or butylthiobutyl. Phenyl may be in substituted form.The substituents may in that case 
be in the ortho, meta and/or para position. Preferred substituents positions are the ortho and 
para positions relative to the point of attachment to the ring. 

Aryl is, for example, phenyl or naphthyl. Those groups may also be substituted. When not 
specified otherwise in the definitions, phenyl, also as part of a substituent such as phenyl- 
alkyl, may, for example, be substituted by halogen, nitro, cyano, d-C 4 alkyl, Ci-C 4 alkoxy, 
Ci-C 4 alkylthio t C^alkylsulfoxy, Ct-C 4 alkylsutfonyl, carboxyl, Ci-C^lkoxycarbonyl, amino, 
Cj-Gtalkylamino, Ci-C 4 dialkylamino or by Ci-C^lkylcarbonylamino. 



CA 02382435 2002-02-18 



PH/5-31141A 



-9- 



Heteroaryl groups are usually aromatic heterocycles that contain preferably from 1 to 3 
hetero atoms, such as nitrogen, sulfur and oxygen. Examples of suitable heterocycles and 
heteroaromatic compounds include: pyrrolidine, piperidine, pyran, dioxane, azetidine, 
oxetane, pyridine, pyrimidine, triazine, thiazole, thiadiazole, imidazole, oxazole, isoxazole 
and also pyrazine, furan, morpholine, piperazine, pyrazole, benzoxazole, benzthiazole, 
quinoxaline and quinoline. Those heterocycles and heteroaromatic compounds may be 
further substituted, for example by halogen, alkyl, alkoxy, haloalkyl, haloalkoxy, nitro, cyano, 
thioalkyl, alkylamino or by phenyl. 

Within the scope of the present invention, 3- to 7-membered cyclic groups are to be 
understood as meaning ring systems that, in addition to the hetero atoms that may already 
be present in the ring of the substituent Q, may contain, besides the carbon atoms, one or 
more hetero atoms, such as nitrogen, oxygen and/or sulfur. They may be saturated or 
unsaturated. The unsaturated bond may, for example in the group Q 2 , be formed by the 
substituents Re and R 7 . Preferably, such ring systems contain from 5 to 7 ring atoms. 
3- to 7-membered cyclic groups, including the cycloalkyls, for example cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl, may also be substituted. 
Suitable substituents include halogen, hydroxy, nitro, cyano, d-C 4 alkylcarbonyl f d-d- 
alkoxycarbonyl, Ci-C 4 alkyl, d-dhaloalkyl, keto, CrC 4 alkenyloxyimino, d-dalkoxy, 
d-dalkoxyalkoxy, d-dalkylthio, or one of the following three groups: 



wherein X« is sulfur or oxygen, is d-dalkoxy or the two R^ radicals, together with the 
-Xe-C-Xs bridge to which they are bonded, form a 5- or 6-membered ring that may be 
substituted by methyl, ethyl, methoxy or by a keto group, 
R29 is d-dalkyl, d-dhaloalkyl, d-daikenyl or d-dhaloalkenyl, 
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R30 and R 37 are each independently of the other C 1 -C 4 alkyl, phenyl or C2-C 4 alkenyl, or R30 
and R37, together with the nitrogen atom to which they are bonded, form a 5- or 6-membered 
ring that may contain a hetero atom selected from nitrogen, oxygen and sulfur. 

In the substituent definitions, the number of carbon atoms is the total number of carbon 
atoms in the alkyl, alkenyl and alkynyl groups and the groups derived therefrom, for example 
haloalkyl or alkenyloxy. Cr-QjAtkoxyalkyl accordingly comprises methoxymethyl, methoxy- 
ethyl and ethoxymethyl. CaAlkoxycarbonylalkyl comprises methoxycarbonylethyl and ethoxy- 
carbonylmethyl. 

Alkali metal, alkaline earth metal or ammonium cations for the substituents G t to G 10 are, for 
example, the cations of sodium, potassium, magnesium, calcium and ammonium. Preferred 
sulfonium cations are especially trialkylsulfonium cations in which the alkyl groups preferably 
each contain from 1 to 4 carbon atoms. 

Depending on the nature of the substituents, the compounds of formula I may also be in the 
form of geometric and/or optical isomers and mixtures of isomers as well as in the form of 
tautomers and mixtures of tautomers. The present invention relates also to those compounds 
of formula I. For example, the compounds of formula I wherein Q is and the group G 1 is 
hydrogen may be present in the following tautomeric equilibria: 
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(lb) 0c) 

When Gi to G 10 is other than hydrogen and the cyclic group formed by R* and R 5 together is 
asymmetrically substituted, fused or spiro-bound, for example the compound of formula I 
may be present in the form of an isomer of formula Id 




The invention likewise includes the salts that the compounds of formula I are able to form 
preferably with amines, alkali metal and alkaline earth metal bases or quaternary ammonium 
bases. Suitable salt formers are described, for example, in WO 98/41089. 

The invention likewise includes the salts that the compounds of formula I are able to form 
with amines, alkali metal and alkaline earth metal bases or quaternary ammonium bases. 
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Of the alkali metal and alkaline earth metal hydroxides as salt formers, attention is drawn to 
the hydroxides of lithium, sodium, potassium, magnesium or calcium, but especially to those 
of sodium or potassium. 

Examples of amines suitable for ammonium salt formation include both ammonia and also 
primary, secondary and tertiary Crdaalkylamines, d-dhydroxyalkylamines and C2-C4- 
alkoxyalkylamines, for example methylamine, ethylamine, n-propylamine, isopropylamine, 
the four butytamine isomers, n-amylamine, isoamylamine, hexylamine, heptylamine, octyl- 
amine, nonylamine, decylamine, pentadecylamine, hexadecylamine, heptadecylamine, octa- 
decylamine, methyl-ethylamine, methyl-isopropylarnine, methyl-hexylamine, methyl-nonyl- 
amine, methyl-pentadecylamine, methyl-octadecylamine, ethyl-butylamine, ethyl-heptyl- 
amine, ethyl-octylamine, hexyl-heptylamine, hexyl-octylamine, dimethylamine, diethylamine, 
di-n-propylamine, diisopropylamine, di-n-butylamine, di-n-amylamine, diisoamylamine, 
dihexylamine, diheptylamine, dioctylamine, ethanolamine, n-propanolamine, isopropanol- 
amine, N,N-diethanolamine, N-ethylpropanolamine, N-butylethanolamine, allylamine, 
n-butenyl-2-amine, n-pentenyl-2-amine, 2,3-dimethylbutenyl-2-amine, dibutenyl-2-amine, 
n-hexenyl-2-amine, propylenediamine, trimethylamine, triethylamine, tri-n-propylamine, 
triisopropylamine, tri-n-butylamine, triisobutylamine, tri-sec-butylamine, tri-n-amylamine, 
methoxyethylamine and ethoxyethylamine; heterocyclic amines, for example pyridine, 
quinoline, isoquinoline, morpholine, piperidine, pyrrolidine, indoline, quinuclidine and 
azepine; primary arylamines, for example anilines, methoxyanilines, ethoxyanilines, o-, m- 
and p-toluidines, phenylenediamines, benzidines, naphthylamines and 0-, m- and p- 
chloroanilines; but especially triethylamine, isopropylamine and diisopropylamine. 

Preferred quaternary ammonium bases suitable for the salt formation correspond, for 
example, to the formula [N(R. R^RcR* )]OH, wherein Rc and are each 
independently of the others d-d alkyl. Other suitable tetraalkylammonium bases having 
other anions can be obtained, for example, by anion exchange reactions. 

Of the compounds of formula I, preference is given to those wherein Q is Q tl Q 2 , Q», Q4, Q s , 
Qe, Q 7 ,QaorQ 9 . 

Preference is given also to compounds of formula I wherein R4 and R s are each 
independently of the other d-dalkyl t d-dhaloalkyi, Cz-dalkoxyalkyl, d-C 6 alkenyloxyalkyl, 
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C 4 -C 6 alkynyloxyalky1, d-Cealkylthioalkyl, d-dalkylsulfoxylalkyl, QrC 8 alkylsulfonylalkyl, 
d-daikylcarbonylalkyl, C 3 -C 6 -N-alkoxy-iminoalkyl, C 3 -dalkoxycarbony!alkyl, d-C Q amino- 
alkyl, d-Cedialkylaminoalkyl, d-dalkylaminoalkyl, Ci-C 6 cyanoalkyl, d-dcycloalkylalkyl, 
d-Cephenylalkyl, Cr-Caheteroarylalkyl, d-dphenoxyalkyl, Cr-Caheteroaryloxyalkyl, C 4 -Ce- 
alkylideneaminooxyalkyl, d-C 6 nitroalkyl, C 4 -C 8 trialkylsilylalkyl, d^alkylaminocarbonyl, 
C^edialkylaminocarbonyl.C^aalkylaminorarbonyloxyalkyL C 4 -C 8 dialkylaminocarbonyl- 
oxalkyl, C^salkoxycarbonylaminoalkyl, C^Ce-N-alkoxycarbonyl-N-alkylaminoalkyl, 
C 3 -C 8 cycloalkyl, aryl or heteroaryl, or 

R4 and R5, together with the atoms to which they are bonded, form a 5- to 7-membered cyclic 
group. 

Preference is given also to compounds of formula I wherein 

R 2l Re and R32 are each independently of the others d-dalkyl, d-Cehaloalkyl, Crdalkoxy- 
alkyl, C 4 -C 6 alkenyloxyalkyl, C 4 -C 8 alkynyloxyalkyl, d-dalkylthioalkyl, Crdalkylsulfoxylalkyl, 
Crdalkylsulfonylalkyl, C 3 -C 8 alkylcarbonylalkyl, C 3 -C 8 cydoalkyl, aryl or heteroaryl; 
R 7l R31 and R33 are hydrogen, Ci-C 8 alkyl or Ci-dalkoxyalkyl; 

Ra is hydrogen, Ci-dalkyl, d-C 8 haloalkyl, Crdalkoxyalkyl, C 4 -C 6 alkenyloxyalkyl, C 4 -Ce- 
alkynyloxyalkyl, d-dalkylthioalkyl, d-C 6 alkylsulfinylalkyl, d-dalkylsulfonylalkyl, C 3 -C r 
cycloalkyl, aryl or heteroaryl; or 

Re and R 7 or R 2 and R31 or R32 and R33, together with the atoms to which they are bonded, 
form a 5- to 7-membered cyclic group that may contain one or two hetero atoms selected 
from nitrogen, oxygen and sulfur, or 

Re and Re, together with the atoms to which they are bonded, form a 5- to 7-membered cyclic 
group that may contain one or two hetero atoms selected from nitrogen, oxygen and sulfur, 
R*, R 10 , Rn and R« are each independently of the others d-Cealkyl, Ct-CehaloalkyI, d-d- 
alkoxyalkyl, C 4 -dalkenyloxyalkyl, C 4 -C 6 alkynyloxyalkyl, d-dalkylthialkyl, d-dalkylsulfinyl- 
alkyl, d-dalkylsulfonylalkyl, d-dalkytaarbonylalkyl, C 3 -C 8 cycloalkyi, aryl or heteroaryl; or 
R 9 and Rn or R 9 and Rio, together with the atoms to which they are bonded, form a 5- to 7- 
membered cyclic group that may contain one or two hetero atoms selected from nitrogen, 
oxygen and sulfur, or 

R 9 and Rio, together with the atom to which they are bonded, form a saturated 3- to 7- 
membered cyclic group that may contain one or two hetero atoms selected from nitrogen, 
oxygen and sulfur; 

R13, R14, R 34 and R*> are each independently of the others Ci-dalkyl, Ct-CehaloalkyI, d-d- 
alkoxyalkyl, C 4 -C 6 alkenyloxyalkyl, C 4 -daIkynyloxyalkyl, d-dalkylthioalkyl, d-C 6 alkyl- 
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sulfoxylalkyl, drdalkylsulfonylalkyl, Crdalkylcarbonylalkyl, d-dcycloalkyl, aryl or 
heteroaryl; or 

R 13 and R i4 or Rm and Ras, together with the atoms to which they are bonded, form a 5- to 7- 
membered cyclic group that may contain one or two hetero atoms selected from nitrogen, 
oxygen and sulfur, 

R 15 is Ci-Cealkyl, Ci-C 8 haloalkyl, Crdalkoxyalkyl, C 4 -Ccalkenyloxyalkyl, d-dalkynyloxy- 
alkyl, CT-Cealkylthioalkyl, CrCealkylsulfoxylalkyl, C 2 -C 6 alkytsulfonylalkyl i C 3 -C Q alkylcarbonyl- 
alkyi, C 3 -C 6 alkoxycarbonylalkyl, d-daminoalkyl, C 4 -C 6 dialkylaminoalkyl, C 4 -dalkylamino- 
alkyl, CrCecyanoalkyl, Crdcycloalkylalkyl, Cr-dphenylalkyl, Cr-Caheteroarylalkyl, Ct-C 8 - 
phenoxyalkyl, Ce-dheteroarytoxyalkyl, Ci-CanitroalkyI, d-dcycloalkyl, aryl or heteroaryl; 
R 16 is d-Cealkyl, d-Cehaloalkyl, d-dalkoxyalkyl, d-dalkenyloxyalkyl, d-dalkynyloxy- 
alkyl, C^alkyKhiolkyl, d-Ceaikylsulfinylalkyl, CrCealkylsulfonylalkyl, CrCecycloalkyi, aryl 
or heteroaryl; 

R 17 is d-dalkyl, d-dhaloaikyl, Crdalkoxyalkyl, d-dalkenyloxyalkyl, C 4 -Cealkynyloxy- 
alkyl, C2-Cealkylthialkyl, CrC e alkylsulfinylalkyl, C 2 -Cealkylsulfonylalkyl, Ca-dalkylcarbonyl- 
alkyl, d-C 8 cycloalkyl, aryl or heteroaryl; 
R 18 is hydrogen, Ci-Cealkyl or (Vdalkoxyalkyl; or 

R 17 and R™, together with the atoms to which they are bonded, form a 3- to 7-membered 
cyclic group that may contain one or two hetero atoms selected from nitrogen, oxygen and 
sulfur, 

Rig and R^ are each independently of the other Ci-Cealkyl, d-Cehaloalkyl, phenyl or 
heteroaryl; or 

R 18 and R 19 or R 18 and Rm, together with the atom to which they are bonded, form a 
saturated 6- to 7-membered cyclic group that may contain one or two hetero atoms selected 
from nitrogen, oxygen and sulfur 

R», R21. R22, R23 and R27 are each independently of the others hydrogen, d-C 8 alkyl t d-d- 
haloalkyl, d-dcyanoalkyt, d-dnitroalkyl, Ci-C 8 aminoaIkyl, d-Csalkylamino-Ci-CaalkyI, 
C2-Cadialkylamino-Ci-C 2 alkyl f d-CTcycloalkyl-d-dalkyl, Cz-C 8 alkoxyalkyl, C 4 - C 8 alkenyloxy- 
alkyl, C 4 -C 8 alkynyloxyalkyl, d-dalkyfthioalkyl. d^2alkylsutfoxyl-d-C2alkyl, d-dalkyl- 
sulfonyt-d-Caalkyl, (VC 8 alkylideneaminooxy-d-dalkyl, Ci-Csalkylcarbonyl-Ci-Cialkyl, 
d-dalkoxycarbonyl-d-^lkyl, Ci-C 5 amino-carbonyl-C 1 -C 2 alkyl f CrCadialkylamino- 
carbonyl-d-dalkyl, C^salkylcarbonylamino-d-Czalkyl, Ci-C2alkylcarbonyl-N-d-C3alkyl- 
d-daminoalkyl, d-Ce-trialkylsilyl-d-dalkyl, phenyl-d-Caalkyl, heteroaryl-d-Czalkyl, 
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phenoxy-Ci-C 2 alkyl, heteroaryloxy-d^lkyl, d-Csalkenyl, d-Cshaloalkenyl, C 3 -C 8 cyclo- 
alkyl, phenyl or heteroaryl; 

Ra4, R25 and R x are each independently of the others hydrogen, d-Caalkyl, Ci-C 8 haloalkyl, 
d-Cscyanoalkyl. d-C 8 nitroalkyl, d-C 8 aminoalkyl, C-Csalkylamino-Ci-Caalkyl. Ca-Cedialkyl- 
amino-Ci-C2alkyl. Cs-Crcycloalkyl-C-Cjalkyl, C2-C 8 alkoxyalkyl, C 4 -C 8 alkenyloxyalkyl, d-Qr 
alkynyloxyalkyl, Cr-dalkylthioalkyl. d^lkylsulfoxyl-C^lkyl, d^lkylsulfonyl-d-Cr 
alkyl, Cz-Csalkylideneaminooxy-d^alkyl, d-Csalkylcarbonyl-d-dalkyl, d-C 5 alkoxy- 
carbonyl-d-dalkyl, d-Csamlno-carbonyl-Ci-dalkyI, CrC 8 dialkylamino-carbonyl-d-dalkyl, 
d-Csaltycarbonylamino-d-dalkyl, Ci-Caalkylcarbonyl-N-d-Caalkyl-Ci-daminoalkyI, 
Ca-Catrialkylsilyl-d-Csalkyl, phenyl-d-dalkyl, heteroaryl-d^lkyl, phenoxy-d-dalkyl, 
heteroaryloxy-Ci-C2aIkyl, d-Csalkenyl, CyCshaloalkenyl, Cs-Cacycloalkyl, phenyl, heteroaryl, 
d-C 6 alkoxy, d-C 8 haloalkoxy. d-C 3 alkylamino, d-Csdialkylamino, or benzyloxy or phenoxy 
in which the benzyl and phenyl groups may in turn be substituted by d-C 3 alkyl. C^-dhalo- 
alkyl, Ci-C 3 alkoxy, d-dhaloalkoxy, halogen, cyano or by nitro; and 
Rjt is Ci-Csalkyl, d-C 8 haloalkyl, d-C 8 cyanoalkyl, d-Csnitroalkyl, d-C 8 aminoalkyl, d-Cs- 
alkylamino-d-Caalkyl, Cr^ialkylamino-d-dalkyl, CrCrcydoalkyl-d-dalkyl, Cj-d- 
alkoxyalkyl. C 4 -C 8 alkenyloxyalkyl, d-C 8 alkynyloxyalkyl, Cz-dalkylthioalkyl, d-Cjalkyl- 
sulfoxyl-d-Caalkyl. d-C^lkylsulfonyl-d-dalkyl, CrCealtyideneaminooxy-d-dalkyl, 
d-Csalkylcarbonyl-d-dalkyl, d-C 5 alkoxycarbonyl-d-C2alkyl, d-Csamino-carbonyi-d-dr 
alkyl, CrCedialkylamino-carbonyl-d-Cjalkyl, d^salkylcarbonylamino-d-dalkyl, d-Ca- 
alkylcarbonyl-N-Ci-C 3 alkyl-Ci-C2aminoalkyl. d-dtrialkylsilyl-d-dalkyl, phenyl-d-dalkyl, 
heteroaryl-d-dalkyl, phenoxy-Ci-C 2 alkyl, heteroaryloxy-d-dalkyl, d-dalkenyl, C2-C5- 
haloalkenyl, d-Cscycloalkyl, phenyl, heteroaryl, d-dalkoxy, d-dhaloalkoxy, Ci-C<r 
alkylcarbonyl, d-Csalkylamino, d-ddialkylamino, or benzyloxy or phenoxy in which the 
benzyl and phenyl groups may in turn be substituted by d-dalkyl, d-Qjhaloalkyl, d-C 3 - 
alkoxy, Ct-Cshaloalkoxy, halogen, cyano or by nitro. 
Special preference is given to compounds of formula I wherein 

R, and Rs are each independently of the other ethyl, haloethyl, ethynyl, d-Qjalkoxy, d-Cr 
haloalkoxy or d-Czalkylcarbonyl; 

R4 and Rs are each independently of the other d-dalkyl, d-C 8 haloalkyl, d-Csalkoxyalkyl. 
CrC 8 alkylcarbonylalkyl, C 3 i ^ 8 alkoxycarbonylalkyl, d-daminoalkyl, Crddialkylaminoalkyl, 
d-Csalkylaminoalkyl, d-Cecyanoalkyl. Cs-Cscycloalkyl, aryl or heteroaryl; or 
R4 and Rs, together with the atoms to which they are bonded, form a 5- to 7-membered cyclic 
group that may contain one or two hetero atoms selected from nitrogen, oxygen and sulfur; 
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R 2l Re and Ra are each independently of the others Ci-C«alkyl, d-Cehaloalkyt, C2-C e alkoxy- 
alkyl, C 3 -C 8 cycloalkyl, aryl or heteroaryl; 

R 7j R 31 and R33 are each independently of the others hydrogen, d-Cealkyl or Ci-C 6 alkoxy- 
alkyl; 

R 8 is hydrogen, Ci-C 6 alkyl, d-Cehaloalkyl, CVCealkoxyalkyl, Ci-Cealkylthioalkyl, CrC 8 cyclo- 
alkyl, aryl or heteroaryl; or 

Re and R 7 or R 2 and R31 or R32 and R33, together with the atom to which they are bonded, 
form a saturated 3- to 7-membered cyclic group that may contain one or two hetero atoms 
selected from nitrogen, oxygen and sulfur; or 

Re and R 8 , together with the atoms to which they are bonded, form a 5- to 7-membered cyclic 
group that may contain one or two hetero atoms selected from nitrogen, oxygen and sulfur; 
R* R10, R11 and R i2 are each independently of the others d-Cealkyl, CrCehaloalkyl, C2-CV 
alkoxyalkyl, C 3 -Cecycloalkyl, aryl or heteroaryl; or 

R 9 and R 11( together with the atoms to which they are bonded, form a 5- to 7-membered 
cyclic group that may contain one or two hetero atoms selected from nitrogen, oxygen and 
sulfur; or 

R 9 and R10, together with the atom to which they are bonded, form a saturated 3- to 7- 
membered cyclic group that may contain one or two hetero atoms selected from nitrogen, 
oxygen and sulfur; 

R13. R14, R34 and R35 are each independently of the others d-Cealkyl, QrCacydoalkyl, aryl or 
heteroaryl; or 

R 13 and R14 or R M and R35, together with the atoms to which they are bonded, form a 5- to 7- 
membered cyclic group that may contain one or two hetero atoms selected from nitrogen, 
oxygen and sulfur; 

Ris is Ci-Cealkyl, d-Cehaloalkyl, C2-C 6 alkoxyalkyl, d-dalkenyloxyalkyl, C2-Cealkylthioalkyl, 
C^Cealkylsulfoxylalkyl, C 3 -Cealkoxycarbonylalkyl, C 3 -C 8 cycloaIkyl, aryl or heteroaryl; 
R 16 is d-Cealkyl, d-Cehaloaikyl, CrAalkoxyalkyl, d-Cecycloalkyl, aryl or heteroaryl; 
R 17 is Ci-Cealkyl, Ci-Cehaloalkyl, C 3 -Cecycloalkyl, aryl or heteroaryl; 
R 18 is hydrogen, d-Cealkyl or d-dalkoxyalkyl; or 

R 17 and Ri 8l together with the atoms to which they are bonded, form a 3- to 7-membered 
cyclic group that may contain one or two hetero atoms selected from nitrogen, oxygen and 
sulfur; 

R 19 and R% are each independently of the other d-Cealkyl or Ci-Cehaloalkyl; or 
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R 18 and Ri 8 or Ri B and R x , together with the atom to which they are bonded, form a 
saturated 5- to 7-membered cyclic group that may contain one or two hetero atoms selected 
from nitrogen, oxygen and sulfur 

R20, R21. R22 and R23 are each independently of the others hydrogen, Ci-Caalkyl, d-C 8 halo- 
alkyl, CrCTcycloalkyl-Ci-Cjalkyl, d-dalkoxyalkyl, phenyl-d-dalkyl, heteroaryl-d-dalkyl, 
phenoxy-d-dalkyl, heteroaryloxy-d-C^lkyl. C2-C 5 alkenyl, d-dhaloalkenyl, C 3 -C 8 cyclo- 
alkyl, phenyl or heteroaryl; 

. R 2 4, R25 and Rzeare each independently of the others hydrogen, C,-C 8 alkyl. C r C 8 haloalkyl, 
d-dcycloalkyl-d-dalkyl, C r C 8 alkoxyalkyl. phenyl-d-dalkyl, heteroaryl-d-dalkyl, 
phenoxy-d-dalkyl. heteroaryloxy-d-dalkyl, CrC 6 alkenyl, Cz-dhaloalkenyl, d-dcyclo- 
alkyl, phenyl, heteroaryl, Ci-C 6 alkoxy, d-dalkylamino or Cr-Cedialkylamino; and 
R27 is Ci-C 8 alkyl, C,-C 8 haloalkyl, d-dcycloalkyl-d-dalkyl, d-dalkoxyalkyl, phenyl-d-d- 
alkyl, heteroaryl-C-Czalkyl. phenoxy-d-dalkyl, heteroaryloxy-C-Czalkyl, C2-C 5 alkenyl, 
C2-Cshaloalkenyl, Cs-Cscycloalkyl, phenyl, heteroaryl, Ci-Cealkoxy, Ci-C 3 alkylamino, CrCr 
dialkylamino or d-Csalkylcarbonyl. 

The compounds of formula I can be prepared by reacting a compound of formula XXX 



wherein Q is Q1. Q 2 , Q3, CU, Os, Qe. Q?. Q*. Q« or Q 10 . the substituents of which, with the 
exception of G u G 2 , G 3 , G 4 , G 5 , Ge, G 7 , G 8 , G 9 and G 10 , have the meanings given above, and 
Gl G 2 , Gs, G 4 , G 5 , Gb, G7, G 8 , G 9 and G 10 are hydrogen, with a compound of formula XXXI 



wherein R t and R 3 are as defined for formula I and Hal is chlorine, bromine or iodine, in the 
presence of an inert solvent, a base and a palladium catalyst, at temperatures of from 30 to 
250°C. The reaction is preferably carried out under an inert gas atmosphere. 



Q-H 



(XXX) 




Surprisingly, it has been shown that this process is very especially advantageous for the 
preparation of compounds of formula I wherein Ri and Rs are ethylThe intermediates of 
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formula XXXI wherein Ri and R 3 are ethyl and Hal is chlorine, bromine or iodine (formula 
XXXIa) used for the preparation of those compounds of formula I are novel and were 
developed especially for that process. The present invention accordingly also relates to those 
intermediates. 

The compounds of formula XXX are known or can be prepared according to known 
processes, as described, for example, in J. Chem. Soc. Perkin Trans. 1 (1987), (4), 877-884. 
The compounds of formula XXXI can be prepared, for example, according to known 
methods, via the diazonium salts, for example by Sandmeyer reaction starting from the 
corresponding anilines of formula XXXII 



wherein Ri and R 3 are as defined for formula I. Such reactions are described, for example, in 
Vogel's Textbook of Practical Organic Chemistry, 5th Edition, B.S. Furniss, A. J. Hannaford, 
P.W.G. Smith, A.R. Tatchell; Longman Scientific & Technical 1989, page 923. The 
compounds of formula XXXII are known; some of them are available commercially or they 
can be prepared analogously to known methods. 

There are suitable for the reaction bases such as trialkali metal phosphates, alkali metal and 
alkaline earth metal hydrides, alkali metal and alkaline earth metal amides or alkali metal 
alcoholates, for example tripotassium phosphate, sodium hydride, lithium diisopropylamide 
(LDA), sodium tert-butanolate or potassium tert-butanolate. Sodium tert-butanolate, 
potassium tert-butanolate and tripotassium phosphate are especially preferred. 

Suitable solvents include, for example, aromatic hydrocarbons, for example xylene or 
toluene, ethers, such as tetrahydrofuran, dioxane or ethylene glycol dimethyl ether, dimethyl 
sulfoxide or tertiary amides, such as dimethylformamide, N-methylpyrrolidinone or dimethyl 
acetamide, and acyclic ureas, such as N.N'-dimethylpropyleneurea. 

Palladium catalysts that come into consideration for the C-C coupling reaction of a 
compound of formula XXX with a compound of formula XXXI are generally palladium(ll) or 




(XXXII), 
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palladium(O) complexes, for example palladium(ll) dihalides, palladium(ll) acetate, 
palladium(ll) sulfate, bis(triphenylphosphine)palladium(ll) dichloride, bis(tricyclopentyl- 
phosphine)palladium(ll) dichloride, bis(tricyclohexylphosphine)palladium(ll) dichloride, 
bis(dibenzylideneacetone)palladium(0) or tetrakis(triphenylphosphine)palladium(0). The 
palladium catalyst can also be prepared "in sittf* from palladium(ll) or palladium(O) 
compounds by complexing with the desired ligands, by, for example, combining the 
palladium(ll) salt to be complexed, for example palladium(ll) dichloride (PdCI 2 ) or 
palladium(ll) acetate (Pd(OAc) 2 ), together with the desired ligand, for example triphenyl- 
phosphine (PPh 3 ), tricyclopentylphosphtne or tricyclohexylphosphine and the selected 
solvent, with a compound of formula XXXI, a compound of formula XXX and a base. Also 
suitable are bidendate ligands, for example 1,1'-bis(diphenylphosphino)ferrocene or 
1,2-bis(diphenylphosphino)ethane. By heating the reaction medium, the palladium(ll) 
complex or palladium(O) complex desired for the C-C coupling reaction is thus formed 
"in sitif, and then initiates the C-C coupling reaction. 

The palladium catalysts are used in an amount of from 0.001 to 50 mol %, preferably in an 
amount of from 0.1 to 15 mol %, based on the compound of formula XXXI. 

The reaction temperatures are selected in accordance with the solvent used and, where 
applicable, in accordance with the pressure. Preferably, the reaction is carried out at 
atmospheric pressure. 

The compounds of formula I wherein Q is Q 1 can be prepared analogously to the procedures 
described in WO 96/21652. Compounds of formula 1 wherein Q is Q 2 can be prepared, for 
example, in accordance with the procedures described in EP-A-0 415 185, EP-A-0 521 334, 
EP-A-0 355 599 and EP-A-0 442 077. Compounds of formula I wherein Q is Q 3 , Q4, Qe or Q 7 
can be prepared, for example, in accordance with the procedures described in WO 96/35644 
and WO 97/02243. Compounds of formula I wherein Q is Q 5 can be prepared, for example, 
analogously to the procedures described in WO 97/14667. Analogous procedures for the 
preparation of compounds of formula I wherein Q is Q 7 are described in WO 97/16436. 
Compounds of formula I in which Q is Q 8 can be prepared analogously to US-A-5 994 274. 
Compounds of formula I wherein Q is Q 9 can be prepared analogously to JP 1 1 152273 A 
(priority: 19.1 1.1997 JP 318614), Compounds of formula I wherein Q is Q 10 can be prepared 
according to J. Org. Chem. (1979), 44(26), 490&4912 or J. Org. Chem. (1977), 42(7), 
1 163-1 169 or in an analogous manner. 



CA 02382435 2002-02-18 



PH/5-31141A 




-20- 



The reactions to form compounds of formula I are advantageously carried out in aprotic, inert 
organic solvents. Such solvents are hydrocarbons, such as benzene, toluene, xylene or 
cyclohexane, chlorinated hydrocarbons, such as dichloromethane, trichloromethane, tetra- 
chloromethane or chlorobenzene, ethers, such as diethyl ether, ethylene glycol dimethyl 
ether, diethylene glycol dimethyl ether, tetrahydrofuran or dioxane, nitriles, such as aceto- 
nitrile or propionitrile, and amides, such as N,N-dimethylformamide, diethylformamide or 
N-methylpyrrolidinone. The reaction temperatures are preferably from -20°C to +120°C. The 
reactions are generally slightly exothermic and can usually be carried out at room temp- 
erature. To shorten the reaction time or also to initiate the reaction, the temperature can, if 
desired, be increased to the boiling point of the reaction mixture for a brief period. The 
reaction times can also be shortened by the addition of a few drops of base as reaction 
catalyst. Suitable bases include especially tertiary amines, such as trimethylamine, 
triethylamine, quinudidine, 1,4-diazabicycio[2.2.2]octane, 1,5-diazabicyclo[4.3.0]non-5-ene 
and 1 ,5-diazabicydo[5.4.0]undec-7-ene, but it is also possible to use inorganic bases, such 
as hydrides, for example sodium or calcium hydride, hydroxides, for example sodium or 
potassium hydroxide, carbonates, for example sodium or potassium carbonate, or hydrogen 
carbonates, for example potassium or sodium hydrogen carbonate. 
The compounds of formula I can be isolated in customary manner by concentration and/or 
evaporation of the solvent and can be purified by recrystallisation or trituration of the solid 
residue in solvents in which they are not readily soluble, such as ethers, aromatic 
hydrocarbons or chlorinated hydrocarbons. 

For the use in accordance with the invention of the compounds of formula I or of 
compositions comprising them, there are suitable any of the methods of application 
customary in agriculture, such as pre-emergence application, post-emergence application 
and seed dressing, and also various methods and techniques, for example the controlled 
release of active ingredient. In that method, the active ingredient is applied in solution to 
mineral granule carriers or polymerised granules (urea/formaldehyde) and dried. Where 
appropriate, it is also possible to apply a coating (coated granules) that allows the active 
ingredient to be released in metered amounts over a specific period. 

The compounds of formula I can be used as herbicides in unmodified form, that is to say as 
obtained in the synthesis. Preferably, however, they are formulated in customary manner 
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using the adjuvants customarily employed in formulation technology, for example into 
emulsifiable concentrates, directly sprayable or dilutable solutions, dilute emulsions, wettable 
powders, soluble powders, dusts, granules or microcapsules. Such formulations are 
described, for example, in WO 97/34485 on pages 9 to 13. As with the nature of the 
compositions, the methods of application, such as spraying, atomising, dusting, wetting, 
scattering or pouring, are chosen in accordance with the intended objectives and the 
prevailing circumstances. 

The formulations, i.e. the compositions, preparations or mixtures comprising the active 
ingredient of formula I or at least one active ingredient of formula I and generally one or more 
solid or liquid formulation adjuvants, are prepared in known manner, e.g. by intimately mixing 
and/or grinding the active ingredients with the formulation adjuvants, e.g. solvents or solid 
carriers. In addition, it is also possible for surface-active compounds (surfactants) to be used 
in the preparation of the formulations. Examples of solvents and solid carriers are given, for 
example, in WO 97/34485 on page 6. 

Depending on the nature of the active ingredient of formula I to be formulated, suitable 
surface-active compounds are non-ionic, cationic and/or anionic surfactants and mixtures of 
surfactants having good emulsifying, dispersing and wetting properties. Examples of suitable 
anionic, non-ionic and cationic surfactants are listed, for example, on pages 7 and 8 of 
WO 97/34485. Also suitable for the preparation of the herbicidal compositions according to 
the invention are the surfactants customarily employed in formulation technology, which are 
described, inter alia, in "Mc Cutcheon's Detergents and Emulsifiers Annual" MC Publishing 
Corp., Ridgewood New Jersey, 1981, Stache, H., 'Tensid-Taschenbuch", Carl Hanser 
Vertag, Munich/Vienna, 1981 and M. and J. Ash, "Encyclopedia of Surfactants", Vol Mil, 
Chemical Publishing Co., New York, 1980-81. 

The activity of the herbicidal and plant growth-inhibiting compositions according to the 
invention comprising a herbtcidally effective amount of compound of formula I can be 
increased by the addition of spray tank adjuvants. 

Such adjuvants may be, for example: non-ionic surfactants, mixtures of non-ionic surfactants, 
mixtures of anionic surfactants with non-ionic surfactants, cationic surfactants, organosilicon 
surfactants, mineral oil derivatives with and without surfactants, vegetable oil derivatives with 
and without the addition of surfactant, alkylated derivatives of oils of vegetable or mineral 



CA 02382435 2002-02-18 



PH/5-31141A 




origin with and without surfactants, fish oils and other animal oils of animal nature and alkyl 
derivatives thereof with and without surfactants, naturally occurring higher fatty acids, 
preferably having from 8 to 28 carbon atoms, and alkyl ester derivatives thereof, organic 
acids containing an aromatic ring system and one or more carboxylic acid esters, and alkyl 
derivatives thereof, and also suspensions of polymers of vinyl acetate or of copolymers of 
vinyl acetate/acrylic acid esters. Mixtures of individual adjuvants with one another, and 
combined with organic solvents may lead to the activity being further increased. 

Suitable non-ionic surfactants include, for example, polyglycol ether derivatives of aliphatic or 
cycloaliphatic alcohols, of saturated or unsaturated fatty adds and alkylphenols, preferably 
that can contain from 3 to 30 glycol ether groups and from 8 to 20 carbon atoms in the 
(aliphatic) hydrocarbon radical and from 6 to 18 carbon atoms in the alkyl radical of the 
alkylphenols. 

Further suitable non-ionic surfactants are the water-soluble polyethylene oxide adducts of 
polypropylene glycol, ethylenediaminopolypropylene glycol and alkyl polypropylene glycol 
having preferably from 1 to 1 0 carbon atoms in the alkyl chain, which adducts contain 
preferably from 20 to 250 ethylene glycol ether groups and from 10 to 100 propylene glycol 
ether groups. The said compounds usually contain from 1 to 5 ethylene glycol units per 
propylene glycol unit. 

There may also be mentioned, as further examples of non-ionic surfactants, nonylphenol 
polyethoxyethanols, castor oil polyglycol ethers, polypropylene/polyethylene oxide adducts, 
tributylphenoxypolyethoxyethanol, polyethylene glycol and octylphenoxypolyethoxyethanol. 

Fatty acid esters of polyoxyethylenesorbitan, e.g. polyoxyethylenesorbitan trioleate, are also 
suitable. 

Preferred anionic surfactants are especially alkyl sulfates, alkyl sulfonates, alkylaryl 
sulfonates, alkylated phosphoric acids, and ethoxylated derivatives thereof The alkyl radicals 
usually contain from 8 to 24 carbon atoms. 

Preferred non-ionic surfactants are known by the following trade names: 
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polyoxyethylene cocoalkylamine (e.g. AMIET® 105 (Kao Co.)), polyoxyethylene oleylamine 
(e.g. AMIET® 415 (Kao Co.)), nonylphenol polyethoxyethanols, polyoxyethylene stearylamine 
(e.g. AMIET® 320 (Kao Co.)), N-polyethoxyethylamines (e.g. GENAMIN® (Hoechst AG)), 
N,N,N\N , -tetra(polyethoxypolypropoxyethyl)ethylene-diamine (e.g. TERRONIL® and 
TETRONIC® (BASF Wyandotte Corp.)), BRIJ® (Atlas Chemicals), ETHYLAN® CD and 
ETHYLAN® D (Diamond Shamrock), GENAPOL® C, GENAPOL® O, GENAPOL® S and 
GENAPOL® X080 (Hoechst AG), EMULGEN® 104P, EMULGEN® 109P and EMULGEN® 408 
(Kao Co.); DISTY® 125 (Geronazzo), SOPROPHOR® CY 18 (Rhone Poulenc S.A.); 
NONISOL® (Ciba-Geigy), MRYJ® (ICI); TWEEN® (ICI); EMULSOGEN® (Hoechst AG); 
AMIDOX® (Stephan Chemical Co.), ETHOMID® (Armak Co.); PLURONIC® (BASF 
Wyandotte Corp.), SOPROPHOR® 461 P (Rhdne Poulenc SA), SOPROPHOR® 496/P 
(Rhone Poulenc SA), ANTAROX FM-63 (Rhone Poulenc SA), SLYGARD 309 (Dow 
Corning), SILWET 408, SILWET L-7607N (Osi-Specialities). 

The cationic surfactants are especially quaternary ammonium salts that contain as N- 
substituent(s) at least one alkyl radical having from 8 to 22 carbon atoms and, as further 
substituents, optionally halogenated lower alkyl, benzyl or hydroxy-lower alkyl radicals. The 
salts are preferably in the form of halides, methyl sulfates or ethyl sulfates, for example 
stearyltrimethylammonium chloride or benzyldi(2-chloroethyl)ethylammonium bromide. 

The oils used are either of mineral or natural origin. The natural oils can in addition be of 
animal or vegetable origin. Of the animal oils preference is given especially to derivatives of 
beef tallow, but fish oils (e.g. sardine oil) and derivatives thereof are also used. Vegetable 
oils are mostly seed oils of varied origin. Examples of vegetable oils used especially that may 
be mentioned include coconut oil, rapeseed oil and sunflower oil and derivatives thereof. 

In the composition according to the invention, the concentrations of oil additive are generally 
from 0.01 to 2 %, based on the spray mixture. The oil additive can, for example, be added to 
the spray tank in the desired concentration after the spray mixture has been prepared. 

Preferred oil additives in the composition according to the invention comprise an oil of 
vegetable origin, for example rapeseed oil or sunflower oil, alkyl esters of oils of vegetable 
origin, for example methyl derivatives, or mineral oils. 
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Especially preferred oil additives comprise alkyl esters of higher fatty acids (CVC^), 
especially the methyl derivatives of C i2 -Ci8 fatty acids, for example the methyl esters of lauric 
acid, palmitic acid and oleic acid. Those esters are known as methyl laurate (CAS-1 1 1-82-0), 
methyl palmitate (CAS-1 12-39-0) and methyl oleate (CAS-1 12-62-9). 

The application and action of the oil additives can be improved by combining them with 
surface-active substances, such as non-ionic, anionic or cationic surfactants. Examples of 
suitable anionic, non-ionic and cationic surfactants are listed in WO 97/34485 on pages 7 
and 8. 

Preferred surface-active substances are anionic surfactants of the dodecylbenzylsulfonate 
type, especially the calcium salts thereof, and also non-ionic surfactants of the fatty alcohol 
ethoxylate type. Special preference is given to ethoxylated C^C^ fatty alcohols having a 
degree of ethoxylation of from 5 to 40. Examples of commercially available preferred 
surfactants are the Genapol types (Clariant AG, Muttenz, Switzerland). 
The concentration of the surface-active substances in relation to the total additive is 
generally from 1 to 30 % by weight. 

Examples of oil additives consisting of mixtures of oils or mineral oils or derivatives thereof 
with surfactants include Edenor ME SU®, Emery 2231® (Henkel subsidiary Cognis GMBH, 
DE), Turbocharge® (Zeneca Agro, Stoney Creek, Ontario, CA) or, more especially, 
Actipron® (BP Oil UK Limited, GB). 

The addition of an organic solvent to the oil additive/surfactant mixture can, furthermore, 
bring about a further increase in activity. Suitable solvents include, for example, Solvesso® 
(ESSO) and Aromatic Solvent® (Exxon Corporation) types. 

The concentration of such solvents can be from 10 to 80 %, by weight, of the total weight. 

Such oil additives, which, for example, are also described in US-A-4 834 908, are especially 
preferred for the composition according to the invention. A more especially preferred oil 
additive is known by the name MERGE®, can be obtained from BASF Corporation and is 
basically described, for example, in US-A-4 834 908, col. 5, as Example COC-1 . A further oil 
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additive that is preferred in accordance with the invention is SCORE® (Novartis Crop 
Protection Canada). 

Surfactants, oils, especially vegetable oils, derivatives thereof, such as alkylated fatty acids 
and mixtures thereof, for example with preferably anionic surfactants, such as alkylated 
phosphoric acids, alkyl sulfates and alkylaryl sulfonates and also higher fatty acids, that are 
customary in formulation and adjuvant technology and that can also be used in the 
compositions according to the invention and in spray tank solutions thereof, are described, 
inter alia, in "Mc Cutcheon's Detergents and Emulsifiers Annual" MC Publishing Corp., 
Ridgewood New Jersey, 1998, Stache, H., "Tensid-Taschenbuch", Carl HanserVerlag, 
Munich/Vienna, 1990, M. and J. Ash, "Encyclopedia of Surfactants", Vol l-IV, Chemical 
Publishing Co., New York, 1981-89, G. Kapusta, "A Compendium of Herbicide Adjuvants", 
Southern Illinois Univ. , 1998, L Thomson Harvey, M A Guide to Agricultural Spray Adjuvants 
Used in the United States", Thomson Pubns., 1992. 

The herbicidal formulations generally contain from 0.1 to 99 % by weight, especially from 0.1 
to 95 % by weight, of herbicide, from 1 to 99.9 % by weight, especially from 5 to 99.8 % by 
weight, of a solid or liquid formulation adjuvant, and from 0 to 25 % by weight, especially 
from 0.1 to 25 % by weight, of a surfactant. Whereas commercial products will preferably be 
formulated as concentrates, the end user will normally employ dilute formulations. The 
compositions may also comprise further ingredients, such as stabilisers, for example 
vegetable oils or epoxidised vegetable oils (epoxidised coconut oil, rapeseed oil or soybean 
oil), anti-foams, for example silicone oil, preservatives, viscosity regulators, binders, tackifiers 
and also fertilisers or other active ingredients. 

The active ingredients of formula I are generally used on the plants or the locus thereof at 
rates of application of from 0.001 to 4 kg/ha, especially from 0.005 to 2 kg/ha. The 
concentration required to achieve the desired effect can be determined by experiment. It is 
dependent on the type of action, the development stage of the crop plant and of the weed 
and on the application (place, time, method) and, in dependence on those parameters, can 
vary within wide ranges. 

The compounds of formula I are distinguished by herbicidal and growth-inhibiting properties 
that make them suitable for use in crops of useful plants, especially in cereals, cotton, 
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soybeans, sugar beet sugar cane, plantation crops, rape, maize and rice, and for non- 
selective weed control. Crops are also to be understood as including those that have been 
rendered tolerant to herbicides or classes of herbicides by conventional breeding or genetic 
engineering methods. Those include, for example, IMI Maize, Poast Protected Maize 
(sethoxydim tolerance), Liberty Link Maize, B.t./Liberty Link Maize, IMI/Liberty Link Maize, 
IMI/Liberty Link /B.t. Maize, Roundup Ready Maize and Roundup Ready/B.t. Maize. 

The weeds to be controlled may be either monocotyledonous or dicotyledonous weeds, for 
example Stellaria, Nasturtium, Agrostis, Digitaria, Avena, Setaria, Sinapis, Lolium, Solanum, 
Echinochloa, Scirpus, Monochoria, Sagittaria, Bromus, Alopecurus, Sorghum halepense, 
Rottboellia, Cyperus, Abutilon, Sida, Xanthium, Amaranthus, Chenopodium, Ipomoea, 
Chrysanthemum, Galium, Viola and Veronica. 

Surprisingly, it has been shown that special safeners, known from US-A-5 041 1 57, 
US-A-5 541 148, US-A-5 006 656, EP-A-0 094 349, EP-A-0 551 650, EP-A-0 268 554, 
EP-A-0 375 061 , EP-A-0 174 562, EP-A-492 366, WO 91/7874, WO 94/987, 
DE-A-19612943, WO 96/29870, WO 98/13361, WO 98/39297, WO 98/27049, 
EP-A-0 716 073, EPnA-0 613 618, US-A-5 597 776, EP-A-0 430 004, DE-A-4 331 448, 
WO 99/16744, WO 00/30447 and WO 00/00020, are suitable for mixing with the herbicidal 
compositions according to the invention. The present invention accordingly relates also to a 
selective-herbicidal composition for controlling grasses and weeds in crops of useful plants, 
especially in crops of maize and cereals, which composition comprises a herbicide of formula 
I and a safener (antidote) and protects the useful plants, but not the weeds, against the 
phytotoxic action of the herbicide, and to the use of such a composition in the control of 
weeds in crops of useful plants. 

There is thus proposed, in accordance with the invention, a selective-herbicidal composition 
that comprises as active ingredient, in addition to customary inert formulation adjuvants, such 
as carriers, solvents and wetting agents, a mixture of 
a) a herbicidally effective amount of a compound of formula I 
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wherein Ri, R 3 and Q are as defined hereinabove, with the proviso that Q is other than d; 
and 

b) a herbicide-antagonistically effective amount either of a compound of formula X 




(X). 



O — CH 



o 



O-R 



37 



wherein 

R 37 is hydrogen, C r C 8 alkyl, or d-Cealkyl substituted by d-Cealkoxy or by C 3 -C 6 alkenyloxy; 
and X 7 is hydrogen or chlorine; or of a compound of formula XI 

COOR 




'41 



(XI), 



wherein E is nitrogen or methine; 
R38 is -CCI3, phenyl or phenyl substituted by halogen; 
R 39 and R40 are each independently of the other hydrogen or halogen; and 
is Ci-C 4 alkyl; or of a compound of formula XII 
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R 47 0 2 C 




£02*48 



N 



N 




(XII), 



45 



wherein R44 and R45 are each independently of the other hydrogen or halogen, and 
Rie, R47 and R« are each independently of the others Ci-C 4 alkyl, or of a compound of 
formula XIII 



R 5 , 



N-CO 
/ 



R 52 R 53 



wherein A 2 is a group 



S0 2 -NH-CO-A2 



R c R f \=N 




(XIII), 



o 



Rr 



Rs 



R 61 and are each independently of the other hydrogen, Ci-CsalkyI, Cs-Cscycloalkyl, 



Ca-Caalkenyl, CrCalkynyl, r ^) 



, or Ci-C 4 alkyt substituted by Ci-C 4 alkoxy 
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or by 




; or R$i and R52 together form a C 4 -C 6 alkylene bridge that may be 



interrupted by oxygen, sulfur, SO. S0 2 , NH or by -N(C,-C 4 alkyl)-; 
Rw is hydrogen or d-C 4 alkyl; 

R49 is hydrogen, halogen, cyano, trifluoromethyl, nitro, Ci-C 4 alkyl, Ci-C 4 alkoxy, d-C 4 alkyl- 
thio, C,-C 4 alkylsulfinyl f Ci-C 4 alkylsulfonyl. -COOR,, -CONR k Rm- -CORn, -S0 2 NRkRmOr 
-OSOrd-dalkyl; 

Rg is hydrogen, halogen, cyano, nitro, C,-C 4 alkyl, Ci-C 4 haloalkyl. d-C 4 alkyKhio, d-C 4 alkyl- 
sulfinyl, Ci-C 4 alkylsulfonyl, -COOR,, -CONRkRm, -COR,, -S0 2 NRkRm, -OSOa-d-dalkyl. 
Ci-Cealkoxy, or d-dalkoxy substituted by d-C 4 alkoxy or by halogen, C 3 -C 6 alkenyloxy, or 
Ca-Cealkenyloxy substituted by halogen, or d-Cealkynyloxy, or R^ and R50 together form a 
d-C 4 alkylene bridge that may be substituted by halogen or by d-C 4 alkyl, or together form a 
C 3 -C 4 alkenylene bridge that may be substituted by halogen or by d-C 4 alkyl, or together form 
a C 4 alkadienylene bridge that may be substituted by halogen or by Ci-C 4 alkyl; 
Rso and Rh are each independently of the other hydrogen, halogen, d-C 4 alkyl, trifluoro- 
methyl, d-C 8 alkoxy, d-dalkylthio or -COOR,; 

Rc is hydrogen, halogen, nitro, Ci-C 4 alkyl or methoxy; Rj is hydrogen, halogen, nitro, 
C,-C 4 alkyl, Ci-C 4 alkoxy, C,-C 4 alkylthio, d-C 4 alkylsulfinyl, Ci-C 4 alkylsulfonyl, -COOR, or 
CONRkR^; 

Re is hydrogen, halogen, C,-C 4 alkyl, -COOR,, trifluoromethyl or methoxy, or R<j and Re 
together form a Crdalkylene bridge; 

Rp is hydrogen, halogen, Ci-C 4 alkyl, -COOR,, trifluoromethyl or methoxy; Rq is hydrogen, 

halogen, nitro, Ci-C 4 alkyl, Ci-C 4 alkoxy, d-C 4 alkylthio, d-C 4 alkylsulfinyl, d-C 4 alkylsulfony!, 

-COOR, or CONRuRn,; or Rp and Rq together form a C 3 -C 4 alkylene bridge; 

Rr is hydrogen, halogen, d-C 4 alkyl, -COOR,, trifluoromethyl or methoxy; Rs is hydrogen, 

halogen, nitro, d-C 4 alkyl. d-C 4 alkoxy, Ci-C 4 alkylthio, d-C 4 alkylsulfinyl, d-C 4 alkylsulfonyl, 

-COOR, or CONRuRm; or Rr and Rs together form a d-C 4 alkylene bridge; 

Rt is hydrogen, halogen, d-C 4 alkyl, -COOR,, trifluoromethyl or methoxy; Ru is hydrogen, 

halogen, nitro, Ci-C 4 alkyl, d-C 4 alkoxy, d-C 4 alkylthio, Ci-C 4 alkylsulfinyl, d-C 4 alkylsulfonyl, 

-COOR, or CONRkRm", , or Rv and Ru together form a Cydalkylene bridge; 

R, and Rv are hydrogen, halogen or d-C 4 alkyl; 

R x and R y are each independently of the other hydrogen, halogen, d-dalkyt, d-C 4 alkoxy, 
d-C 4 alkylthio, -COORm, trifluoromethyl, nitro or cyano; 
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R,, Rk and Rn, are each independently of the others hydrogen or d-C 4 alkyl; or 

Rk and R* together form a d-dalkylene bridge that may be interrupted by oxygen, NH or by 

-N(Ci-C 4 alkyl)-; 

Rn is d-dalkyl, phenyl, or phenyl substituted by halogen, Ci-C 4 alkyl, methoxy, nitro or by 
trifluoromethyl; 

R54 is hydrogen, Ci-C 10 alkyl, d-dalkoxy-d-dalkyl, Ci-C 4 alkylthio-Ci-C 4 alkyl, di-d-d- 
alkylamino-d-dalkyl. halo-d-dalkyl, d-dalkenyl, halo-d-dalkenyl, d-dalkynyl, 
Ca-Crcycloalkyl, halo-d-dcycloalkyl, d-dalkylcarbonyl, allylcarbonyl, d-Crcycloalkyl- 
carbonyl, benzoyl, which is unsubstituted or substituted on the phenyl ring identically or 
differently up to three times by halogen, d-dalkyl, halo-d-dalkyl, halo-Ci-C 4 alkoxy or 
Ci-C 4 alkoxy; or furoyl, thienyl; or d-dalkyl substituted by phenyl, halophenyl, d-dalkyl- 
phenyl, d-dalkoxyphenyl, halo-d-dalkylphenyl, halo-d-dalkoxyphenyl, d-dalkoxy- 
carbonyl, d-dalkoxy-d-dalkoxycarbonyl, d-dalkenyloxycarbonyl, d-dalkynyloxy- 
carbonyl, d-dalkyfthiocarbonyl, d-dalkenylthiocarbonyl, d-dalkynylthiocarbonyl, 
carbamoyl, mono-d-dalkylaminocarbonyl, di-d-dalkylaminocarbonyl; or phenylamino- 
carbonyl, which is unsubstituted or substituted on the phenyl identically or differently up to 
three times by halogen, d-dalkyl, halo-d-dalkyl, halo-d-dalkoxy or d-dalkoxy or once 
by cyano or nitro; or dioxolan-2-yl, which is unsubstituted or substituted by one or two d-d- 
alkyl radicals, or dioxan-2-yl, which is unsubstituted or substituted by one or two d-dalkyl 
radicals, or d-dalkyl substituted by cyano, nitro, carboxyl or by d-dalkylthio-d-dalkoxy- 
carbonyl; 

or of a compound of formula XIV 



o 




(XIV), wherein Rse and R57 are each independently of 




the other d-C*alkyl or d-dalkenyl; or R*, and R57 together are 



o 
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R 59 are each independently of the other hydrogen or d-C 6 alkyl; or Rse and R57 together 




Reo and Rei are each independently of the other Ci-C 4 alkyl, or Reo and Rei together are 
-(CH 2 )5-; 




Re* Re4, Re 5) Ree, Re7. Rea, Reg, R70. R71. R72, R73, R74, R75. R76, R77 and R 78 are each 
independently of the others hydrogen or C^alkyl; 
or of a compound of formula XV 




(XV), 



wherein Reo is hydrogen or chlorine and R79 is cyano or trifluoromethyl; 
or of a compound of formula XVI 




CI 
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wherein Rai is hydrogen or methyl; 
or of a compound of formula XVII 



wherein 

R«2 is hydrogen, d-dalkyl, or d-dalkyl substituted by Ci-C 4 alky1-X r or by d-dhalo- 
alkyl-Xa-, or is d-dhaloalkyl, nitro, cyano, -COORes, -NRwRw. -SCfeNRwRe, or -CONRjoRm; 
Rw is hydrogen, halogen, d-dalkyl, trifluoromethyl, d-C 4 alkoxy or d-C 4 haloalkoxy; 
Rm is hydrogen, halogen or d-dalkyl; 

U, V, W, and 7U are each independently of the others oxygen, sulfur, C(R 92 )R93, carbonyl, 

O H 

C= \ h\ \ , R « . . _ . 
NRm, or a group N n / 1 or 0 / , wherein R 102 is 




C2-C 4 alkeny1 or C2-C 4 alkynyl; with the provisos that 

a) at least one of the ring members U, V, Wi or Z* is carbonyl, and a ring member adjacent to 

O 

C=v JL_ A 

that ring member or to those ring members is the group x n / 1 or 



C = 8 R 




that group occurring only once; and 



b) two adjacent ring members U and V, V and Wi and W t and Z4 cannot simultaneously be 
oxygen; 

R«s and Roe are each independently of the other hydrogen or d-C 8 alkyl; or 
Res and Roe together form a QrCealkylene group; 
A, is Roa-Yt- or -NR97R98; 
X 2 is oxygen or -S(0)»; 
Y1 is oxygen or sulfur; 
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R M is hydrogen. C,-C 8 alkyl, d-Chaloalkyl, Ci-C 4 alkoxy-C,-Caalkyl, d-dalkenyloxy-d-d- 

alkyl, or phenyl-Ci-C B alkyl in which the phenyl ring may be substituted by halogen, d-d- 

alkyl. trifluoromethyl, methoxy or by methyl-S(O),-, or is C 3 -Caalkenyl, C 3 -C 6 haloalkenyl, 

phenyl-d-dalkenyl, d-dalkynyl, phenyl-d-dalkynyl, oxetanyl, furyl or tetrahydrofuryl; 

Res is hydrogen or Ci-C 4 alkyl; 

Rsa is hydrogen, d-dalkyl or d-dalkylcarbonyl; 

Re 7 is hydrogen or d-C 4 alkyl; or 

Raa and Rb? together form a d- or d-alkylene group; 

Roe, Rss. Rao and R M are each independently of the others hydrogen or d-C 4 alkyl; or R«, 

together with Rm,, or R90 together with R 9 i, are each independently of the other C 4 - or d- 

alkylene in which one carbon atom may have been replaced by oxygen or by sulfur, or one or 

two carbon atoms may have been replaced by -NR 10 o-; 

R 82 , R100 and R93 are each independently of the others hydrogen or d-dalkyl; or 

R92 and R93 together are d-dalkylene; 

R M is hydrogen or d-dalkyl; 

Rw is hydrogen, d-dalkyl. phenyl or phenyl-d-dalkyl, wherein the phenyl rings may be 

substituted by fluorine, chlorine, bromine, nitro, cyano, -OCH 3 , Ci-C 4 alkyl or by CH 3 S02-, or 

is d-C 4 alkoxy-d-dalkyl, d-Cealkenyl or Crdalkynyl; 

R M is hydrogen, d-dalkyl. Crdalkenyl or Crdalkynyl; or 

R 97 and R M together are d- or d-alkylene in which one cariaon atom may have been 

replaced by oxygen or by sulfur, or one or two carbon atoms may have been replaced by 

-NR101-; 

R 101 is hydrogen or Ci-C 4 alkyl; 
risOor 1; and 
sisO, 1 or 2, 

or of a compound of formula XVIII 




R 



106 
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wherein R103 is hydrogen, d-dalkyl, d-dcycloalkyl, C 3 -C e alkenyl or d-dalkynyl; and R^, 
R 10 5 and R 106 are each independently of the others hydrogen, Ci-C 6 alkyl, C r dcycloalkyl or 
Ci-C 6 alkoxy, with the proviso that one of the substituents R 10 4, R105 and R 106 is other than 
hydrogen; 

or of a compound of formula XIX 



AW 




(XIX), 



wherein is N or CH, n is 0, 1, 2 or 3 when Z5 is N, and n is 0, 1, 2, 3 or 4 when Z5 is CH, 
R 107 is halogen, d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-dhaloalkoxy, nitro, d-dalkyl- 
thio, Ci-C 4 alkylsulfonyl, d-dalkoxycarbonyl, phenyl or phenoxy, or phenyl or phenoxy 
substituted by d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-dhaloalkoxy, halogen, cyano or 
by nitro; 

Rioa is hydrogen or d-dalkyl, Rioq is hydrogen, d-C 4 alkyl, d-dcycloalkyl, d-dalkenyl, 

d-dalkynyl, d-dhaloalkyl, d-dhatoalkenyl, d-dhaloalkynyl, Ci-C 4 alkylthio-Ci-C 4 alkyl f 

d-dalkylsulfonyl-d-dalkyl, d-dalkoxy-d-dalkyl, d-dalkenyloxy-d-dalkyl or d-d- 

alkynyloxy-d-dalkyl; 

or of a compound of formula XX 




(XX), 

wherein Ze is oxygen or N-R 110 and R 110 is a group of formula 



H 
o 



N 



"112 



wherein Rm and R 1i2 are each independently of the other cyano, hydrogen, d-dalkyl, 
d-dcydoalkyl, d-dalkenyl, aryl, phenyl or heteroaryl, or phenyl, aryl or heteroaryl 
substituted by d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-dhaloalkoxy, halogen, cyano or 
by nitro; 
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or of a compound of formula XXI 




(XXI), 



wherein Z 7 is oxygen, sulfur, S=O f S0 2 or CH 2l Rn 3 and Rn 4 are each independently of the 
other hydrogen, halogen or d-C 4 alkyl, W 2 and W 3 are each independently of the other 
CH 2 COORi 15 or COORom or together are a group of formula -{CH 2 )C(0)-0-C(OHCH 2 )- l and 
R115 and Rons are each independently of the other hydrogen, d-dalkyl, C r C 4 alkenyl, C 2 -C 6 - 
alkynyl, C 3 -C 6 cycloalkyl, Ci-C 4 haloalkyl, or a metal cation or an ammonium cation; 
or of a compound of formula XXII 




(XXII), 



wherein R 119 and R i20 are each independently of the other hydrogen, halogen or d-C 4 halo- 
alkyl, R 121 is hydrogen, Ci-C 4 alkyl, C 3 -C 4 alkenyl, d-dalkynyl, d-dhaloalkyl, d-Cscyclo- 
alkyl, a metal cation or an ammonium cation, Z$ is N, CH, C-F or C-CI and W 4 is a group of 
formula 




wherein R 122 and R 123 are each independently of the other hydrogen or d-C 4 alkyl and R 124 
and R125 are each independently of the other hydrogen or d-dalkyl; 
or of a compound of formula XXIII 
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(XXIII), 



wherein Ri» is hydrogen, cyano, halogen, d-C 4 alkyl, C 3 -Cecycloalkyl, d-dalkoxy, C r C 4 - 
alkoxycartoonyl, C 1 -C 4 alkylthiocarbonyl, -NH-R^, -C(0)NH-Roi28, aryl or heteroaryi, or aryl or 
heteroaryi substituted by d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-dhaloalkoxy, halogen, 
cyano or by nitro; 

R 127 is hydrogen, cyano, nitro, halogen, Ci-C 4 alkyl, Ci-C 4 haloalkyl, d-dalkoxy or d-C 4 thio- 
alkyl; and 

R 128 and R0128 are each independently of the other d-dalkyl, d-dhaloalkyl, d-dalkenyl, 
C 3 -C 4 alkynyl, C 3 -C 4 cydoalkyl, aryl or heteroaryi, or aryl or heteroaryi substituted by d-Cr 
alkyl, d-dhaloalkyl, d-dalkoxy, d-C 3 haloalkoxy, halogen, cyano or by nitro, formyl, 
C r -C 4 alkylcarbonyl or d-dalkylsufonyl; 
or of a compound of formula XXIV 




(XXIV), 



wherein R 12 o and R 130 are each independently of the other hydrogen, d-dalkyl, d-dhalo- 
alkyl, d-dalkoxy, mono-d-Ca- or di-d-d-alkylamino, d-Cecycloalkyl, d-dthioalkyl, 
phenyl or heteroaryi, R 131 has the meanings of R 12 9 and in addition is OH, NH 2 , halogen, di- 
d-daminoalkyl, d-dalkylthio, d-dalkylsulfonyl or d-daikoxycarbonyl, R 132 has the 
meanings of R 12 t and in addition is cyano, nitro, carboxyl, d-dalkoxycarbonyl, di-d-d- 
aminoalkyl, d-dalkylthio, d-C 4 alkyt$ulfonyl, SO2-OH, i-d-daminoalkylsulfonyl or d-d- 
alkoxysulfonyl, R 133 has the meanings of R 129 and in addition is OH, NH 2 , halogen, di-d-d- 
aminoalkyl, pyrrolidin-1-yl, piperidin-1-yi, morpholin-1-yl, d-dalkylthio, d-dalkylsulfonyl, 
d-C 4 alkoxycarbonyl, phenoxy, naphthoxy, phenytamino, benzoyloxy or phenylsulfonyloxy; 
or of a compound of formula XXV 
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wherein Rim is hydrogen, C 4 alkyl, C,-C 4 haloalkyl, d-dalkenyl, d-dalkynyl or d-dalkoxy- 
Ci-C 4 alkyl, R135 is hydrogen, halogen. d-dalkyl. C,-C 4 haloalkyl or Ci-C 4 alkoxy and Ri» is 
hydrogen, halogen, d-C 4 alkyl, d-dhaloalkyl or C,-C 4 alkoxy, with the proviso that R 135 and 
R 136 are not simultaneously hydrogen, 
or of formula XXVI 




(XXVI), 



wherein 

R 143 is hydrogen, an alkali metal cation, alkaline earth metal cation, sulfonium cation or 
ammonium cation or ethyl; 
or of formula XXVII 




(XXVII), 



wherein R 144 and Ri« are each independently of the other hydrogen, d-Cealkyl, Crd- 
alkenyl, Crdalkynyl or d-dcycloalkyl; 

R 146 is hydrogen, halogen, d-dalkyl. d-Cehaloalkyl or d-Cehaloalkoxy; 

R 147 is hydrogen, halogen, d-dalkyl, Ci^haloalkyl, d-C 4 alkoxy, d^ 4 haloalkoxy, d-C 4 - 

alkylthio, d-C 4 alkoxycarbonyl or nitro; 

n t is 0, 1,2 or 3; and 

m is 1 or 2; 

or of formula XXVIII 
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wherein 

R 148 is hydrogen, d-Cealkyl, d-dalkoxy, d-dalkylthio, d-Cscycloalkyl, phenyl, phenyl- 
d-Cealkyl or heteroaryl; wherein the said groups may be substituted by halogen, cyano, 
nitro, amino, hydroxy, carbonyl, carboxyl, formyl, carbonamide or by sulfonamide; 
R U9 is hydrogen, d-Cealkyl or d-dhaloalkyl ; 

each Rise is independently of any others) hydrogen, halogen, d-C 4 aIkyl, d-dhaloalkyl, 
d-dalkoxy, d-C 4 alkyithio, Ci-dalkylsulfonyl, cyano, nitro, formyl or carboxyl ; 
R 161 is hydrogen, d-dallcy! or d-dhaloalkyl ; 

each R 1S2 is independently of any other(s) hydrogen, halogen, d-C 4 a!kyl, d-C 4 haloalkyl, 
d-C 4 alkoxy, Ci-C 4 alkylthio, d-dalkylsulfonyl, cyano, nitro, formyl or carboxyl ; 
o is 0, 1 , or 2 , and 
pisO, 1 or2; 
or of formula XXIX 

y R 159 

[*154 

In (xxix), 

N 

R 152 ^153 

wherein 

Ri5o is hydrogen, formyl, d-«alkylcarbonyl, Ci-ealkenylcarbonyl, d-ealkynylcarbonyl, 
d-ealkoxycarbonyl, C^alkytthiocarbonyl, C M cycloalkylcarbonyl, phenyl-Ci^alkylcarbonyl, 
phenylcarbonyl, C^alkylsulfonyl, C^alkenylsutfonyl or phenylsulfonyl, wherein the afore- 
mentioned hydrocarbon groups may be substituted by one or more halogen atoms, cyano, 
nitro, amino, methoxy, ethoxy or phenyl; 

Riw is hydrogen, d^alkyl, C^alkenyl, d^alkynyl, C«cycloalkyl, formyl, d^alkylcarbonyl, 
d-oalkenylcartoonyl, Ci^alkynylcarbonyl, d^alkoxycarbonyl, C^alkylthiocarbonyl, Cwcydo- 
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alkylcarbonyl, Cealkylsurfonyl. C^alkenylsulfonyl or phenylsulfonyl, wherein the afore- 
mentioned hydrocarbon groups may be substituted by one or more halogen atoms, cyano, 
nitro, amino, methoxy, ethoxy or phenyl; 

R 154 is hydrogen, C^alkyl, C^alkenyl, C^alkynyl, C^cycloalkyl, formyl, C^alkylcarbonyl, 
C-ealkenylcarbonyl, Ci^alkynylcart)onyl, C^alkoxycarbonyl, Ci^alkylthiocarbonyl, C«cyclo- 
alkylcarbonyl, C^alkylsulfonyl, Ci^alkenylsulfonyl or phenylsulfonyl, wherein the afore- 
mentioned hydrocarbon groups may be substituted by one or more halogen atoms, cyano, 
nitro, amino, methoxy, ethoxy or phenyl; 

Riss, Rise. Ris7. and Rise are each independently of the others hydrogen, halogen, amino, 
Ci-salkylamino, C^dialkylamino, hydroxy, cyano, nitro, formyl, carboxyl, Ci^alkoxy, C^halo- 
alkoxy, C^alkylcarbonyl, C^alkoxycarboxyl, C^alkyl, C^haloalkyl, C^alkenyl or 
C^alkynyl; 

or R 183 and R 1M , together with the ring atoms to which they are bonded, form a five- or six- 
membered, partially saturated or unsaturated ring that may contain up to 2 identical or 
different hetero atoms from the group oxygen, sulfur and nitrogen, it being possible for that 
ring to be substituted by an oxo radical. 

Preferably, the compositions according to the invention comprise a herbicide-antagonistically 
effective amount of a safener of formula X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, 
XXI, XXII, XXIII, XXIV or XXV. 

Preferably, the selective-herbicidal composition according to the invention comprises, in 
herbicide-antagonistically effective amount, either a compound of formula X 




(X), 



O — CH 2 



IT 

O 



O-R 



37 



wherein R 37 is hydrogen, C-Csalkyl, or C-Csalkyl substituted by C-Calkoxy or by C 3 -Ce- 
alkenyloxy; and X« is hydrogen or chlorine ; or a compound of formula XI 
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wherein 

E is nitrogen or methine; Rae is -CCU, phenyl, or phenyl substituted by halogen; 
R 39 and R40 are each independently of the other hydrogen or halogen; and 
R41 is Ci-C 4 alkyl; or a compound of formula XII 




(XII), 



wherein R44 and R45 are each independently of the other hydrogen or halogen, and 
R46, R47 and R« are each independently of the others dC 4 alkyl. 

The above-mentioned preferences of the compounds of formula I apply also in mixtures of 
compounds of formula I with the safeners of formulae X to XVIII. Preferred compositions 
according to the invention comprise a safener selected from the group of formula Xa 



CI 




(Xa), 

formula Xb 
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(Xb), 



and formula Xla 



0-CH r C(0)-0-CH(Chy-CHrO-ChbCH=CH 2 



COOChL 




Further preferred compounds of formulae X, XI and XII are also listed in Tables 9, 10 and 11. 



Table 9: Compounds of formula X: 



Comp. No. 




O— CHj-rpO-R 



O 

Xe R37 



(X), 



9.01 
9.02 

9.03 
9.04 



CI -CH(CH 3 )-CsHii-n 

CI -CH(CH,)-CH20CH 2 CH=CH 2 

CI H 

CI C 4 H9-n 



Preferred compounds of formula XI are listed in the following Table 10. 
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Table 10: Compounds of formula XI: 




ComD. No. 


R41 


Raa 


— Ba 


R^a 


E 


10.01 


CH 3 


phenyl 


2-CI 


H 


CH 


10.02 


CH 3 


phenyl 


2-CI 


4-CI 


CH 


10.03 


CH 3 


phenyl 


2-F 


H 


CH 


10.04 


CH 3 


2-chlorophenyl 


2-F 


H 


CH 


10.05 


C2H5 


CCI 3 


2-CI 


4-CI 


N 


10.06 


CH 3 


phenyl 


2-CI 


4-CFj 


N 


10.07 


CH 3 


phenyl 


2-CI 


4-CF, 


N 



Preferred compounds of formula XII are listed in the following Table 1 1 . 
Table 11: Compounds of formula XII: 
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Comp. No. R 47 R 48 R « 



11.01 


CH 3 


CH 3 


CH 3 


2-CI 


4-CI 


11.02 


CH 3 


CaH 5 


CH 3 


2-CI 


4-CI 


11.03 


CH, 


C2H5 


C2H5 


2-CI 


4-CI 



Preferred compounds of formula XIII are listed in the following Table 12 as compounds of 
formula Xllla: 

Table 12: C ompounds of formula Xllla: 



Comp. No. 



12.001 



12.002 



12.003 



12.004 
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Preferred compounds of formula XIV are listed in the following Table 13: 
Table 13: C ompounds of formula XIV: 



o 



*57 



N— u CHCL (XIV) 

/ 



Com p. No. Rse R57 R56 + R«7 



13.001 CH 2 =CHCH 2 CH2=CHCH 2 



13.005 



13.006 



13.002 - - H ' C CH » 



CH 3> 



5 V^ 

°x 

13.003 - - CH s CH a 



13.004 




// V 




CH, CM, 



ax 
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13.007- 




CH, CH, 




13.008- 

Preferred compounds of formula XV are listed in the following Table 14: 
Table 14: C ompounds of formula XV: 

R 80 



H 2 

Comp. No. R M R79 



14.01 H CN 

14.02 CI CF 3 



Preferred compounds of formula XVI are listed in the following Table 15: 
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Table 15: C ompounds of formula XVI: 

ci 



(XVI) 

ci 

Comp. No. Rsi 



15.01 H 

15.02 CH 3 

Preferred compounds of formula XVII are listed in the following Table 16 
compounds of formula XVIIa: 



Table 16: Compounds of formula XVIIa 




R e2— tr !1 X T (XVIIa) 



Comp. Re Z4 V 

No. 

16.001 H H .CH 2 O 

- ,c 



O H 2 



16.002 H C=CH ^OOCH, 

o 



16.003 H . x ch 



C=CH 



16.004 H C=CH x COOCH(CH 3 KCH 2 ) 4 CH 3 O 1 



v CH > 
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Comp. 
No. 

16.005 



Re2 



H 



16.006 H 



16.007 H 



16.008 H 



16.009 H 



16.010 H 



16.011 H 



16.012 H 



16.013 H 



COOCH, 



C=CH ' 

V CH ' 



CH, 
C=CH ' 

0 "COOCH, 



C=CH - C00CH > 



C=CH ' w 



C=CH 

V CHj 



C=CH ' C00CH > 



CH, 
C=CH ' 

0 s COOCH, 



C=CH - 



O v COOCH, 



CH, 
C=CH ' 

0 "COOCH, 



V 

CH 2 
CH, 



S 



NCH 3 



NCH 3 



NCH 3 



Preferred compounds of formula XVII are listed in the following Table 17 
compounds of formula XVIIb: 
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Table 17: C ompounds of formula XVIIb 

O (XVIIb) 



Comp. U Rs2 
No. 

17.001 O H 



17.005 CH 2 H 



17.010 NH H 



C=CH r C00CH J 

V CH ' 



17.002 O H *ch 

C=CH ' 

V CH > 

17.003 O 5-CI ^COOCH, 

^ .CH 2 



V 



17.004 CH 2 H C=CH ^COOCH, 

< ,CH 2 



C =CH ^COO-Ch/" 
v CH, \= 



17.006 CH 2 H ^cocx^H, 

17.007 NH 5-CI ch, 

C=CH I 
N ,CH 

0 "COOCH, 

17.008 NH 5-CI C _ CH ^COOCH, 

17.009 NH H C=CH ^COOCH, 

V 6 * 



CH. 
C=CH ' 

O 'COOCH, 
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Comp. U Ra 2 
No. 

17.011 NCHa H C H 



C=CH ' 

0 v C0OCH, 



17.012 NCH 3 H C=CH ^COOCH, 



V CH ' 



Preferred compounds of formula XVII are listed in the following Table 18 
compounds of formula XVIIc: 



Table 18: Compounds of formula XVIIc 

U. 




i^r (XVIIc) 



Comp. U V R W, Z< Rb2 

No. 



18.001 O C=0 1 



C=CH ' 

V CH * 



*CH CH 2 H 

c 



18.002 O C=0 1 cooch. CH 2 H 

OCH x 0000 "* 

VS, 

18.003 CH 2 C=0 1 ch, CH 2 H 

C=CH l 

0 COOCH, 

18.004 CH 2 C=0 1 cooch, CH 2 H 

18.005 CH 2 CH 2 1 ^COOCH, C=0 H 

18.006 CH 2 CH 2 1 ch, C=0 H 

C=ch 1 
V ct l 

0 'COOCH, 
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Comp. U V R W, Z4 Rw 

No. 

18.007 NCHj C=0 1 ^COOCH, CH 2 H 

* V* 

Preferred compounds of formula XVII are listed in the following Table 19 as 
compounds of formula XVI Id: 

Table 19; Compounds of formula XVIId 

O 

(XVIId) 




Comp. Rs2 
No. 

19.001 6-CI c=ch ^cooch. 



19.002 6-CI 



CH, 
C=CH i 

0 COOCH, 



19.003 H * C H 



19.004 



C=CH ' 



CH, 
C=CH • 



0 v COOCH, 



19.005 H C=CH ^COOCH, 



Preferred compounds of formula XVIII are listed in the following Table 20: 
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Table 20: Compounds of formula XVIII 




106 



Comp. No. 


Rl03 


Rl04 


R105 


Rioe 


20.01 


CH 3 


H 


cydopropyl 


H 


20.02 


CH 3 


C2H5 


cydopropyl 


H 


20.03 


CH 3 


cydopropyl 


C2H5 


H 


20.04 


CH 3 


CH 3 


H 


H 


20.05 


CH 3 


CH 3 


cydopropyl 


H 


20.06 


CH 3 


OCHa 


OCHa 


H 


20.07 


CH 3 


CH 3 


OCHa 


H 


20.08 


CH 3 


OCHa 


CHa 


H 


20.09 


CH 3 


CH 3 


CH 3 


H 


20.10 


CaHs 


CH 3 


CH, 


H 


20.11 


C 2 H 5 


OCHa 


OCHa 


H 


20.12 


H 


OCH 3 


OCH3 


H 


20.13 


H 


CH 3 


CH 3 


H 


20.14 


CjHs 


H 


H 


CH 3 


20.15 


H 


H 


H 


CH 3 


20.16 


CH 3 


H 


H 


CH 3 


20.17 


CH 3 


CH 3 


H 


CH 3 



Of the compounds of formula XXVIII, preference is given to those wherein 
Rua is hydrogen, d-C 6 alkyl, Cy-Cscycloalkyl or phenyl, wherein the said groups may be 
substituted by halogen, cyano, nitro, amino, hydroxy, carbonyl, carboxyl, formyl, carbon- 
amide or sulfonamide; 
R 149 is hydrogen; 

each R150 is independently of any others) hydrogen, halogen, C^alkyl, d-C^aloalkyl, 
Ci-C 4 alkoxy, C^alkylthio, cyano, nitro or formyl ; 



CA 02382435 2002-02-18 




R 151 is hydrogen ; and 

each R 152 is independently of any other(s) hydrogen, halogen, d-C 4 alkyl t d-dhaloalkyl, d- 
dalkoxy, d-dalkylthio, cyano, nitro orformyl. 

Especially preferred compounds of formula XXVIII are selected from the group 

2-methoxy-N-[4-(2-methoxybenzoylsulfamoyl)phenyl]-acetamide t 

N-[4-(2-methoxybenzoylsulfamoyl)phenyl]-cyclopropanecarboxamide, 

N^4K2^ethoxybenzoylsulfamoyl)phenyl]^dobutanecartx>xamide t 

N-[4-(2-chlorobenzoylsulfamoyl)phenyl]-cyclopropanecarboxamide, 

N-[4-(2-chlorobenzoylsulfamoyl)phenylJ-acetamide l 

N-I^-trifluoromethoxybenzoylsulfamoyOphenylJ-acetamide, 

N-[4-(2^uoromethylbenzoylsulfamoyl)phenyn^clopropanecarboxamide, 

N-[4^2^uoromethoxybenzoylsulfamoyl)phenylJ^dopropane<»rboxamide, 

N-[4-(2-trifluoromethoxybenzoylsulfa^ 

N-[4-(2-trifluoromethylbenzoylsulfamoyl)phenyl]-acetamide. 

Of the compounds of formula XXIX, preference is given to those wherein 

R 159 is hydrogen, formyl, d-ealkylcarbonyl, d^alkenylcarbonyl, d-salkynylcarbonyl, 

C^alkoxycarbonyl, d-ealkylthiocarbonyl, C«cydoalkylcarbonyl, phenyl-C^alkylcarbonyl or 

phenylcarbonyl, wherein the afore-mentioned hydrocarbon radicals may be substituted by 

one or more halogen atoms, cyano, nitro, amino, methoxy, ethoxy or phenyl; 

R 153 is hydrogen, Chalky!, C^alkenyl, d-ealkynyf, formyl, d^alkylcarbonyl or d-ealkoxy- 

carbonyl, wherein the afore-mentioned hydrocarbon radicals may be substituted by one or 

more halogen atoms, cyano, nitro, amino, methoxy, ethoxy or phenyl; 

R 154 is hydrogen, C^alkyl, d-ealkenyl, d^alkynyl, formyl, C^alkylcarbonyl orC^alkoxy- 

carbonyl, wherein the afore-mentioned hydrocarbon radicals may be substituted by one or 

more halogen atoms, cyano, nitro, amino, methoxy, ethoxy or phenyl; 

R155, Rise. R157 and Ri 58 are each independently of the others hydrogen, halogen, cyano, 

nitro, formyl, carboxyl, d^alkoxy, d-ehaloalkoxy, d-ealkylcarbonyl, C^alkoxycarboxyl, 

Ci^alkyl or C^haloalkyl; 

or R 153 and R 168 , together with the ring atoms to which they are bonded, form a five- or six- 
membered, partially saturated or unsaturated ring that may contain up to 2 identical or 
different hetero atoms from the group oxygen, sulfur and nitrogen, it being possible for that 
ring to be substituted by an oxo radical. 
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# 



Special preference is given to compounds of formula XXIX wherein 
R 159 is hydrogen, formyl, Ci.ealkylcarbonyl, Cealkenylcarbonyl, d^alkynylcarbonyl, 
Ci.«alkoxycarbonyl, C^alkylthiocarbonyl, C«cycloalkylcarbonyl or phenylcarbonyl ; 
R 153 is hydrogen, C^alkyl, Cealkenyl, C^alkynyl, formyl, Cealkylcarbonyl or C^alkoxy- 
carbonyl ; 

R 154 is hydrogen, C^alkyl, Cealkenyl, C^alkynyl, formyl, Cealkylcarbonyl or C^alkoxy- 
carbonyl ; 

Riss. Rise. R157. and Risa are each independently of the others hydrogen, halogen, cyano, 
nitro, formyl, Chalky!, C^haloalkyl, Ci^alkoxy or C^haloalkoxy; 
or R 153 and Ri 5e , together with the ring atoms to which they are bonded, form a five- or six- 
membered, partially saturated or unsaturated ring that may contain up to 2 identical or 
different hetero atoms from the group oxygen, sulfur and nitrogen, it being possible for that 
ring to be substituted by an oxo radical. 

Very special preference is given to compounds of formula XXIX selected from the group 
4-hydroxy-1-methyl-3-(1 H-tetrazole-5-carbonyl)-1 H-quinolin-2-one, 
1-ethyl-4-hydroxy-3-(1 H-tetrazole-5-carbonyl)-1 H-quinolin-2-one, 
6-hydroxy-5-<1 H-tetrazole-5-carbonyl)-1 ,2-dihydro-pyrrolo[3.2. 1 -.ij.]quinolin-4-one, 

3- (1-acetyl-1 H4etrazole-5-carbonyl)-4-hydroxy-1 -methyl-1 H-quinolin-2-one, 
6-chloro-4-hydroxy-1 -methyl-3-(1 H-tetrazole-5-carbonyl)-1 H-quinolin-2-one, 
6-fluoro-*-hydroxy-1-methyl-3-(1 H-tetrazole-5-carbonyl)-1 H-quinolin-2-one, 

4- hydroxy-1 ,6-dimethyl-3-(1 H-tetrazole-5-carbonyl)-1 H-quinolin-2-one, 
4-hydroxy-6-methoxy-1-methyl-3-(1 H-tetrazole-5-carbonyl)-1 H-quinolin-2-one, 
4-hydroxy-6-methoxy-1 -methyl-3-(1 H-tetrazole-5-carbonyl)-1 H-quinolin-2-one, 

acetic acid 1-methyl-2-oxo-3-(1H-tetrazole-5-canbonyl)-1,2-dihydro-quinolin-4-yl ester and 
2,2-dimethylpropionic acid 1-methyl-2-oxo-3-(1 H-tetrazole-5-carbonyl)-1 ,2-dihydroquinolin-4- 
yl ester. 

The invention relates also to a method for the selective control of weeds in crops of useful 
plants, which comprises treating the useful plants, the seeds or cuttings thereof or the area of 
cultivation thereof simultaneously or separately with a herbicidally effective amount of a 
herbicide of formula I and a herbicide-antagonistically effective amount of a safener of 



formula X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, 
XXVII, XXVIII or XXIX, preferably of formula X, XI, XII, XIII, XIV, XV, XVI, XVII or XVIII. 

Suitable cultivated plants that can be protected against the harmful effect of the above- 
mentioned herbicides by the safeners of formula X, XI, XII, XIII, XIV, XV, XVI, XVII or XVIII 
are especially cereals, cotton, soybeans, sugar beet, sugar cane, plantation crops, rape, 
maize and rice, more especially maize and cereals. Crops are also to be understood as 
including those that have been rendered tolerant to herbicides or classes of herbicides by 
conventional breeding or genetic engineering methods. 

The weeds to be controlled may be either monocotyledonous or dicotyledonous weeds, for 
example the monocotyledonous weeds Avena, Agrostis, Phalaris, Lolium, Bromus, 
Alopecurus, Setaria, Digitara, Brachiaria, Echinochloa, Panicum, Sorghum hal./bic, 
Rottboellia, Cyperus, Brachiaria, Echinochloa, Scirpus, Monochoria, Sagittaria and Stellaria 
and the dicotyledonous weeds Sinapis, Chenopodium, Galium, Viola, Veronica, Matricaria, 
Papaver, Solanum, Abutilon, Sida, Xanthium, Amaranthus, Ipomoea and Chrysanthemum. 

Areas of cultivation are areas of land on which the cultivated plants are already growing or in 
which the seeds of those cultivated plants have already been sown, as well as the areas of 
land on which it is intended to grow those cultivated plants. 

A safener of formula X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, 
XXV, XXVI, XXVII, XXVIII or XXIX may, depending on the intended purpose, be used to 
pretreat the seed material of the cultivated plant (dressing the seed or the cuttings) or may 
be incorporated into the soil before or after sowing. It can, however, also be applied alone or 
together with the herbicide after the emergence of the plants. The treatment of the plants or 
seed with the safener can therefore, in principle, be effected independently of the time at 
which the herbicide is applied. The treatment of the plants can, however, also be carried out 
by applying the herbicide and safener simultaneously (for example in the form of a tank 
mixture). The rate of application of the safener in relation to the herbicide depends largely on 
the method of application. In the case of field treatment, which is effected either using a tank 
mixture comprising a combination of safener and herbicide or by the separate application of 
safener and herbicide, the ratio of herbicide to safener is generally from 100:1 to 1:10, 
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preferably from 20: 1 to 1 : 1 . In the case of field treatment, from 0.001 to 1 .0 kg of safener/ha, 
preferably from 0.001 to 0.25 kg of safener/ha, is generally applied. 

The rate of application of herbicide is generally from 0.001 to 2 kg/ha, but is preferably from 
0.005 to 0.5 kg/ha. 

The compositions according to the invention are suitable for any of the methods of 
application customary in agriculture, for example pre-emergence application, post- 
emergence application and seed dressing. 

In the case of seed dressing, from 0.001 to 10 g of safener/kg of seed, preferably from 0.05 
to 2 g of safener/kg of seed, is generally applied. When the safener is applied in liquid form 
shortly before sowing, with swelling of the seed, it is advantageous to use safener solutions 
that comprise the active ingredient in a concentration of from 1 to 10 000 ppm, preferably 
from 100 to 1000 ppm. 

For application, the safeners of formula X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, 
XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII or XXIX, or combinations of those safeners 
with the herbicides of formula I, are advantageously processed, together with the adjuvants 
customary in formulation technology, into formulations, for example into emulsifiable 
concentrates, coatable pastes, directly sprayable or dilutable solutions, dilute emulsions, 
wettable powders, soluble powders, dusts, granules or microcapsules. 

Such formulations are described, for example, in WO 97/34485, on pages 9 to 13. The 
formulations are prepared in known manner, e.g. by intimately mixing and/or grinding the 
active ingredients with liquid or solid formulation adjuvants, for example solvents or solid 
carriers. Furthermore, in addition surface-active compounds (surfactants) can be used in the 
preparation of the formulations. Solvents and solid carriers suitable for that purpose are 
mentioned, for example, in WO 97/34485, on page 6. 

Depending on the nature of the active ingredient of formula I to be formulated, there come 
into consideration as surface-active compounds non-ionic, cationic and/or anionic surfactants 
and mixtures of surfactants having good emulsifying, dispersing and wetting properties. 
Examples of suitable anionic, non-ionic and cationic surfactants are listed, for example, in 
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WO 97/34485 on pages 7 and 8. Also suitable for the preparation of the herbicidal 
compositions according to the invention are the surfactants customarily employed in 
formulation technology, which are described, inter alia, in "Mc Cutcheon's Detergents and 
Emulsifiers Annual" MC Publishing Corp., Ridgewood New Jersey, 1981 , Stache, H„ 
"Tensid-Taschenbuch", Carl Hanser Veriag, Munich/Vienna, 1981 and M. and J. Ash, 
"Encyclopedia of Surfactants", Vol Mil, Chemical Publishing Co., New York, 1980-81. 

The herbicidal formulations generally contain from 0.1 to 99 % by weight, especially from 0.1 
to 95 % by weight, of active ingredient mixture comprising the compound of formula I and the 
compounds of formulae X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, 
XXIV, XXV, XXVI, XXVII, XXVIII or XXIX, from 1 to 99.9 % by weight of a solid or liquid 
formulation adjuvant and from 0 to 25 % by weight, especially from 0.1 to 25 % by weight, of 
a surfactant. Whereas commercial products will usually preferably be formulated as 
concentrates, the end user will normally employ dilute formulations. 

The compositions may also comprise further additives, such as stabilisers, vegetable oils or 
epoxidised vegetable oils (epoxidised coconut oil, rapeseed oil or soybean oil), anti-foams, 
e.g. silicone oil, preservatives, viscosity regulators, binders, tackifiers and also fertilisers or 
other active ingredients. There are various suitable methods and techniques for using 
safeners of formulae X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, 
XXIV, XXV, XXVI, XXVII, XXVIII or XXIX or compositions comprising them to protect 
cultivated plants against the harmful effects of herbicides of formula I; the following are 
examples: 

i) Seed dressing 

a) Dressing the seeds with a wettable powder formulation of an active ingredient of formula 

X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, 
XXVIII or XXIX, by shaking in a vessel until the formulation is uniformly distributed on the 
seed surface (dry dressing). Approximately from 1 to 500 g of active ingredient of formula X, 

XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, 
XXVIII or XXIX (from 4 g to 2 kg of wettable powder) are used per 100 kg of seed. 

b) Dressing the seeds with an emulsifiable concentrate of an active ingredient of formula X, 
XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, 
XXVIII or XXIX in accordance with method a) (wet dressing). 
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c) Dressing by immersing the seeds in a liquid formulation containing from 100 to 1000 ppm 
of active ingredient of formula X, XI, XII. XIII. XIV. XV. XVI, XVII, XVIII, XIX, XX, XXI, XXII. 
XXIII, XXIV. XXV. XXVI, XXVII, XXVIII or XXIX for from 1 to 72 hours and, if desired, 
subsequently drying the seeds (immersion dressing). 

Dressing the seeds or treating the germinated seedlings are naturally the preferred methods 
of application, because treatment with the active ingredient is directed wholly at the target 
crop. From 1 to 1000 g of antidote, preferably from 5 to 250 g of antidote, is generally used 
per 100 kg of seed, although depending on the method employed, which also allows the 
addition of other active ingredients or micronutrients, amounts that exceed or fall short of the 
specified concentration limits may be employed (repeat dressing). 

in Application in the form of a tank mixture 

A liquid formulation of a mixture of antidote and herbicide (ratio of the one to the other from 
10:1 to 1:100) is used, the rate of application of herbicide being from 0.005 to 5.0 kg per 
hectare. Such tank mixtures are applied before or after sowing. 

A p plication to the seed furrow 
The active ingredient of formula X, XI, XII, XIII. XIV, XV, XVI. XVII. XVIII. XIX. XX, XXI, XXII, 
XXIII, XXIV, XXV, XXVI, XXVII, XXVIII or XXIX is introduced into the open, sown seed furrow 
in the form of an emulsifiable concentrate, wettable powder or granules. After the seed 
furrow has been covered, the herbicide is applied pre-emergence in the normal manner. 

in) P.nntm|ted active ingredient release 

The active ingredient of formula X. XI. XII. XIII. XIV, XV, XVI, XVII, XVIII. XIX, XX. XXI, XXII, 
XXIII, XXIV, XXV, XXVI, XXVII, XXVIII or XXIX is applied in solution to mineral granule 
carriers or polymerised granules (urea/formaldehyde) and dried. Where appropriate, it is also 
possible to apply a coating (coated granules) that allows the active ingredient to be released 
in metered amounts over a specific period. 

The activity of herbicidal and plant growth-inhibiting compositions according to the invention 
comprising a herbicidally effective amount of compound of formula I and a herbicide- 
antagonistically effective amount of compound of formula X, XI, XII, XIII, XIV, XV, XVI, XVII, 
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XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII or XXIX can be increased 
by the addition of spray tank adjuvants. 

Such adjuvants may be, for example: non-ionic surfactants, mixtures of non-ionic surfactants, 
mixtures of anionic surfactants with non-ionic surfactants, cationic surfactants, organosilicon 
surfactants, mineral oil derivatives with and without surfactants, vegetable oil derivatives with 
and without the addition of surfactant, alkylated derivatives of oils of vegetable or mineral 
origin with and without surfactants, fish oils and other animal oils of animal nature and alkyl 
derivatives thereof with and without surfactants, naturally occurring higher fatty acids, 
preferably having from 8 to 28 carbon atoms, and alkyl ester derivatives thereof, organic 
acids containing an aromatic ring system and one or more carboxylic acid esters, and alkyl 
derivatives thereof, and also suspensions of polymers of vinyl acetate or copolymers of vinyl 
acetate/acrylic add esters. Mixtures of individual adjuvants with one another and combined 
with organic solvents may lead to the activity being further increased. 

Suitable non-ionic surfactants include, for example, polyglycol ether derivatives of aliphatic or 
cycloaliphatic alcohols, of saturated or unsaturated fatty acids and alkylphenols, preferably 
that can contain from 3 to 30 glycol ether groups and from 8 to 20 carbon atoms in the 
(aliphatic) hydrocarbon radical and from 6 to 18 carbon atoms in the alkyl radical of the 
alkylphenols. 

Further suitable non-ionic surfactants are the water-soluble polyethylene oxide adducts of 
polypropylene glycol, ethylenediaminopolypropylene glycol and alkyl polypropylene glycol 
having preferably from 1 to 10 carbon atoms in the alkyl chain, which adducts contain 
preferably from 20 to 250 ethylene glycol ether groups and from 10 to 100 propylene glycol 
ether groups. The said compounds usually contain from 1 to 5 ethylene glycol units per 
propylene glycol unit. 

There may also be mentioned, as further examples of non-ionic surfactants, nonylphenol 
polyethoxyethanols, castor oil polyglycol ethers, polypropylene/polyethylene oxide adducts, 
tributylphenoxypolyethoxy ethanol, polyethylene glycol and octylphenoxypolyethoxyethanol. 

Fatty acid esters of polyoxyethylenesorbitan, e.g. polyoxyethylenesorbitan trioleate, are also 
suitable. 
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Preferred anionic surfactants are especially alkyl sulfates, alkyl sulfonates, alkylaryl 
sulfonates, alkylated phosphoric acids, and ethoxylated derivatives thereof. The alkyl radicals 
usually contain from 8 to 24 carbon atoms. 

Preferred non-ionic surfactants are known by the following trade names: 

polyoxyethylene cocoalkylamine (e.g. AMIET® 105 (Kao Co.)), polyoxyethylene oleylamine 
(e.g. AMIET® 415 (Kao Co.)), nonylphenol polyethoxyethanols, polyoxyethylene stearylamine 
(e.g. AMIET® 320 (Kao Co.)), N-polyethoxyethylamines (e.g. GENAMIN® (Hoechst AG)), 
N.N.N'.N'-tetratpolyethoxypolypropoxyethylJethylene-diamine (e.g. TERRONIL® and 
TETRONIC® (BASF Wyandotte Corp.)). BRIJ® (Atlas Chemicals), ETHYLAN® CD and 
ETHYLAN® D (Diamond Shamrock), GENAPOL® C, GENAPOL® O, GENAPOL® S and 
GENAPOL®X080 (Hoechst AG), EMULGEN® 104P, EMULGEN® 109P and EMULGEN® 408 
(Kao Co.); DISTY® 125 (Geronazzo), SOPROPHOR® CY 18 (Rhone Poulenc SA); 
NONISOL® (Ciba-Geigy), MRYJ® (ICI); TWEEN® (ICI); EMULSOGEN® (Hoechst AG); 
AMIDOX® (Stephan Chemical Co.), ETHOMID® (Armak Co.); PLURONIC® (BASF 
Wyandotte Corp.), SOPROPHOR® 461 P (Rhdne Poulenc S.A), SOPROPHOR® 496/P 
(Rhone Poulenc S.A), ANTAROX FM-63 (Rhone Poulenc S.A.). SLYGARD 309 (Dow 
Corning), SILWET 408, SILWET L-7607N (Osi-Specialities). 

The cationic surfactants are especially quaternary ammonium salts that contain as 
N-substituent(s) at least one alkyl radical having from 8 to 22 carbon atoms and, as further 
substituents, optionally halogenated lower alkyl, benzyl or hydroxy-lower alkyl radicals. The 
salts are preferably in the form of halides, methyl sulfates or ethyl sulfates, for example 
stearyltrimethylammonium chloride or benzyldi(2-chloroethyl)ethylammonium bromide. 

The oils used are either of mineral or natural origin. The natural oils can in addition be of 
animal or vegetable origin. Of the animal oils preference is given especially to derivatives of 
beef tallow, but fish oils (e.g. sardine oil) and derivatives thereof are also used. Vegetable 
oils are mostly seed oils of varied origin. Examples of vegetable oils used especially that may 
be mentioned include coconut oil, rapeseed oil and sunflower oil and derivatives thereof. 
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ln the composition according to the invention, the concentrations of oil additive are generally 
from 0.01 to 2 % based on the spray mixture. The oil additive can, for example, be added to 
the spray tank in the desired concentration after the spray mixture has been prepared. 

Preferred oil additives in the composition according to the invention comprise an oil of 
vegetable origin, for example rapeseed oil or sunflower oil, alkyl esters of oils of vegetable 
origin, for example methyl derivatives, or mineral oils. 

Especially preferred oil additives comprise alkyl esters of higher fatty acids (Cs-C^), 
especially methyl derivatives of C 12 -Cib fatty acids, for example the methyl esters of lauric 
acid, palmitic acid and oleic acid. Those esters are known as methyl laurate (CAS-1 1 1-82-0), 
methyl palmitate (CAS-1 12-39-0) and methyl oleate (CAS-1 12-62-9). 

The application and action of the oil additives can be improved by combining them with 
surface-active substances, such as non-ionic, anionic or cationic surfactants. Examples of 
suitable anionic, non-ionic and cationic surfactants are listed in WO 97/34485 on pages 7 
and 8. 

Preferred surface-active substances are anionic surfactants of the dodecylbenzylsulfonate 
type, especially the calcium salts thereof, and also non-ionic surfactants of the fatty alcohol 
ethoxylate type. Special preference is given to ethoxyfated C12-C22 fatty alcohols having a 
degree of ethoxylation of from 5 to 40. Examples of commercially available preferred 
surfactants are the Genapol types (Clariant AG, Muttenz, Switzerland). 
The concentration of the surface-active substances in relation to the total additive is 
generally from 1 to 30 % by weight. 

Examples of oil additives that consist of mixtures of oils or mineral oils, or derivatives thereof, 
with surfactants include Edenor ME SU®, Emery 2231® (Henkel subsidiary Cognis GMBH, 
DE), Turbocharge® (Zeneca Agro, Stoney Creek, Ontario, CA) or, more especially, 
Actipron® (BP Oil UK Limited, GB). 

The addition of an organic solvent to the oil additive/surfactant mixture can also bring about 
further increase in activity. Suitable solvents include, for example, Solvesso® (ESSO) and 
Aromatic Solvent® (Exxon Corporation) types. 
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The concentration of such solvents can be from 10 to 80 %, by weight, of the total weight. 

Such oil additives, which, for example, are also described in US-A-4 834 908, are especially 
preferred for the composition according to the invention. A more especially preferred oil 
additive is known by the name MERGE®, can be obtained from BASF Corporation and is 
basically described, for example, in US-A-4 834 908, col. 5, as Example COC-1. A further oil 
additive that is preferred in accordance with the invention is SCORE® (Novartis Crop 
Protection Canada). 

Surfactants, oils, especially vegetable oils, derivatives thereof, such as alkylated fatty acids 
and mixtures thereof, for example with preferably anionic surfactants, such as alkylated 
phosphoric acids, alkyl sulfates and alkylaryl sulfonates and also higher fatty acids, that are 
customary in formulation and adjuvant technology and that can also be used in the 
compositions according to the invention and in spray tank solutions thereof, are described, 
inter alia, in "McCutcheon's Detergents and Emulsifiers Annual" MC Publishing Corp., 
Ridgewood New Jersey, 1998, Stache, H., "Tensid-Taschenbuch", Carl Hanser Verlag, 
Munich/Vienna, 1990, M. and J. Ash, "Encyclopedia of Surfactants", Vol l-IV, Chemical 
Publishing Co., New York, 1981-89, G. Kapusta, "A Compendium of Herbicide Adjuvants", 
Southern Illinois Univ. , 1998, L Thomson Harvey, "A Guide to Agricultural Spray Adjuvants 
Used in the United States", Thomson Pubns., 1992. 



Preferred formulations have especially the following compositions (% = percent by weight) 



Emulstfiable concentrates: 

active ingredient mixture: from 1 

surface-active agent: from 1 

liquid carrier: from 5 



to 90 %, preferably from 5 to 20 % 
to 30 %, preferably from 10 to 20 % 
to 94 %, preferably from 70 to 85 % 



Dusts: 

active ingredient mixture: 
solid carrier 



from 0.1 to 10 %, preferably from 0.1 to 5 % 
from 99.9 to 90 %, preferably from 99.9 to 99 % 
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Suspension concentrates: 
active ingredient mixture: 
water: 

surface-active agent: 



from 5 to 75 %, preferably from 10 to 50 % 
from 94 to 24 %, preferably from 88 to 30 % 
from 1 to 40 %, preferably from 2 to 30 % 



Wettable powders: 

active ingredient mixture: from 

surface-active agent: from 

solid carrier: from 



0.5 to 90 % f preferably from 1 to 80 % 
0.5 to 20 %, preferably from 1 to 15 % 
5 to 95 %, preferably from 1 5 to 90 % 



Qranules: 

active ingredient mixture: from 0.1 to 30 %, preferably from 0.1 to 15 % 
solid carrier from 99.5 to 70 %, preferably from 97 to 85 % 



The Examples that follow illustrate the invention further. They do not limit the invention. 



Formulation Examples for mixtures of herbicides of formula I and safener of formula X, XI, 
XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII 
or XXIX (% = percent by weight) 



F1. Emulsiflable concentrates 


a) 


b) 


c) 


d) 


active ingredient mixture 


5% 


10% 


25% 


50% 


calcium dodecylbenzenesulfonate 


6% 


8% 


6% 


8% 


castor oil polyglycol ether 


4% 




4% 


4% 


(36 mol of ethylene oxide) 










octylphenol polyglycol ether 




4% 




2% 


(7-8 mol of ethylene oxide) 










cydohexanone 






10% 


20% 


aromatic CVC^ydrocarbon mixture 


85% 


78% 


55% 


16% 



Emulsions of any desired concentration can be prepared from such concentrates by dilution 
with water. 
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F2. Solutions a) b) c) d) 

active ingredient mixture 5 % 10 % 50 % 90 % 
1 -methoxy-3-(3-methoxy- 

propoxy)-propane - 20% 20% 

polyethylene glycol (mol. wt. 400) 20 % 1 0 % 

N-methyl-2-pyrrolidone - - 30% 10% 

aromatic Cg-Ci^ydrocarbon mixture 75% 60% 

The solutions are suitable for application in the form of micro-drops. 

F3 Wettable powders a) b) c) d) 

active ingredient mixture 5% 25% 50% 80% 

sodium lignosulfonate 4% - 3% 

sodium lauryl sulfate 2% 3% - 4% 

sodium diisobutylnaphthalenesutfbnate - 6% 5% 6% 

octylphenol polyglycol ether - 1 % 2 % 

(7-8 mol of ethylene oxide) 

highly dispersed silicic acid 1 % 3 % 5 % 1 0 % 

kaolin 88% 62% 35% 

The active ingredient is mixed thoroughly with the adjuvants and the mixture is thoroughly 
ground in a suitable mill, affording wettable powders which can be diluted with water to give 
suspensions of any desired concentration. 

F4. Coated granules 
active ingredient mixture 
highly dispersed silicic acid 
inorganic carrier material 
(/E 0.1 -1 mm) 
for example CaCOa or Si0 2 

The active ingredient is dissolved in methylene chloride, the solution is sprayed onto the 
carrier, and the solvent is subsequently evaporated off in vacuo. 



a) 


b) 


c) 


0.1 % 


5% 


15% 


0.9% 


2% 


2% 


99.0% 


93% 


83% 



F5. Coated granules a) 
active ingredient mixture 0.1 % 

polyethylene glycol (mol. wt 200) 1 .0 % 



b) 
5% 
2% 



c) 

15% 
3% 
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highly dispersed silicic acid 0.9 % 1 % 2 % 

inorganic carrier material 98.0 % 92 % 80 % 

(/E 0.1 - 1 mm) 
for example CaC0 3 or Si0 2 

The finely ground active ingredient is uniformly applied, in a mixer, to the earner material 
moistened with polyethylene glycol, yielding non-dusty coated granules. 





F6. Extruder granules 


a) 


b) 


c) d) 




active ingredient mixture 


0.1 % 


3% 


5% 15% 




sodium lignosulfonate 


1.5% 


2% 


3% 4% 




carboxymethylceliulose 


1.4% 


2% 


2% 2% 




kaolin 


97.0% 


93% 


90 % 79 % 



The active ingredient is mixed with the adjuvants, and the mixture is ground, moistened with 
water, extruded and then dried in a stream of air. 



F7. Dusts 


a) 


b) 


c) 




active ingredient mixture 


0.1 % 


1% 


5% 




talcum 


39.9% 


49% 


35% 




kaolin 


60.0 % 


50% 


60% 




Ready-to-use dusts are obtained by mixing the active ingredient with the carriers and 


grinding the mixture in a suitable mill. 








F8. Suspension concentrates 


a) 


b) 


c) 


d) 


active ingredient mixture 


3% 


10% 


25% 


50% 


ethylene glycol 


5% 


5% 


5% 


5% 


nonylphenol polyglycol ether 




1 % 


2% 




(15 mol of ethylene oxide) 










sodium lignosulfonate 


3% 


3% 


4% 


5% 


carboxymethylceliulose 


1 % 


1 % 


1 % 


1 % 


37 % aqueous formaldehyde solution 0.2 % 


0.2% 


0.2% 


0.2% 


silicone oil emulsion 


0.8% 


0.8% 


0.8% 


0.8% 


water 


87% 


79% 


62% 


38% 
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The finely ground active ingredient is intimately mixed with the adjuvants, giving a 
suspension concentrate from which suspensions of any desired concentration can be 
obtained by dilution with water. 

It is often more practical to formulate the active ingredient of formula I and the mixing partner 
of formula X, XI, XII. XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, 
XXVi, XXVII, XXVIII or XXIX separately and then, shortly before application, to bring them 
together in the applicator in the desired mixing ratio in the form of a "tank mixture" in water. 

The ability of the safeners of formula X. XI. XII. XIII, XIV. XV, XVI. XVII, XVIII. XIX. XX. XXI. 
XXII, XXIII, XXIV. XXV, XXVI. XXVII. XXVIII or XXIX to protect cultivated plants against the 
phytotoxic action of herbicides of formula I is illustrated in the following Examples. 

Biological Example 1: Safenino action 

Under greenhouse conditions, the test plants are grown in plastics pots to the 4-leaf stage. At 
that stage, on the one hand the herbicide alone, and on the other hand mixtures of the 
herbicide with the test substances to be tested as safeners, are applied to the test plants. 
The test substances are applied in the form of an aqueous suspension prepared from a 25 % 
wettable powder (Example F3, b)), using 500 litres of water/ha. 2 to 3 weeks after 
application, the phytotoxic action of the herbicide on the cultivated plants, for example maize 
and cereals, is evaluated using a percentage scale. 100 % indicates that the test plant has 
died, and 0 % indicates no phytotoxic action. 

The results obtained in this test demonstrate that the damage caused to the cultivated plant 
by the herbicide of formula I can be appreciably reduced by the compounds of formula X, XI, 
XII, XIII, XIV. XV, XVI. XVII. XVIII. XIX. XX. XXI. XXII. XXIII. XXIV. XXV, XXVI. XXVII. XXVIII 
or XXIX. Examples of those results are given in the following Table B5: 
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Table B5: Post-emergence action of a mix ture according to the invention of herbicide and 
safener 



Test plant 


Comp. No. 1.01 (60g/ha) 


Comp. No. 1.01 (60 g/ha) + 
Comp. No. 11.03 (15 g/ha) 


Barley 


20 


0 


Agrostis 


70 


70 


Alopecurus 


70 


80 


Lolium 


70 


70 



It can be seen from Table 5 that compound No. 1.01 exhibits a phytotoxic effect of 20 % on 
barley, which is not tolerable. The weeds Agrostis, Alopecurus und Lolium are satisfactorily 
controlled. 



In contrast, the mixture according to the invention, consisting of herbicide No. 1.01 and 
safener No. 1 1 .03, has no phytotoxic effect on the cultivated plant At the same time, the 
herbicidal effect on the weeds is not only identical but surprisingly, in the case of Alopecurus, 
even increased (80 % compared with the 70 % achieved with the application of herbicide No. 
1.01 on its own). 

The same results are obtained when the mixtures are formulated in accordance with 
Examples F1, F2 and F4 to F8. 

The compound of formula I can advantageously be mixed with a number of other known 
herbicides. As a result, for example, the spectrum of weeds is substantially broadened and in 
many cases an increase in selectivity with respect to the useful plants is achieved. In 
particular, mixtures of the compound of formula I with at least one of the following herbicides 
are important: 

herbicides from the class of the phenoxy-phenoxypropionic acids, for example diclofop- 
methyl, fluazifop-P-butyl, quizalafop-P-ethyl, propaquizafop, dodinafop-P-propargyl, 
cyhalfop-butyl, fenoxaprop-P-ethyl, haloxyfop-methyl or haloxyfop-etoethyl; 
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herbicides from the class of the hydroxylamines, for example sethoxidim, alloxydim, 
clethodim, cycloxydim, tepralkoxydim, tralkoxydim or butroxidim; 

herbicides from the class of the sulfonylureas, for example amidosulfuron, azimsulfuron, 
bensulfuron-methyl, chlorimuron-ethyl, cinosulfuron, chlorsulfuron, chlorimuron, 
cyclosulfamuron, ethametsulfuron-methyl, ethoxysulfuron, fluazasulfuron, flupyrsulfuron, 
imazosulfuron, iodosulfuron (CAS RN 144550-36-7 and 185119-76-0), metsulfuron-methyl, 
nicosulfuron, oxasulfuron, primisulfuron, pyrazosulfuron-ethyl, sulfosulfuron, rimsulfuron, 
thifensulfuron-methyl, triasulfuron, tribenuron-methyl, triflusulfuron-methyl, prosulfuron, 
flucarbazone ortritosulfuron (CAS RN 142469-14-5); 

herbicides from the class of the imidazolinones, such as imazethapyr, imazamethabenz, 
imazamethapyr, imazaquin. imazamox or imazapyr; 

herbicides from the class of the pyrimidines. such as pyrithiobac-sodium, pyriminobac, 
bispyribac-sodium; 

herbicides from the class of the triazines, for example atrazine, simazine, simethryne, 
terbutryne, terbuthylazine; 

herbicides from the class of the ureas, such as isoproturon, chlortoluron, diuron, dymron, 
fluometuron, linuron or methabenzthiazuron; 

herbicides from the class of the phosphonic acid derivatives, for example glyphosate, 
glufosinate, sulfosate or phosphinothricin; 

herbicides from the class of the PPO, for example nitrofen, bifenox, acifluorfen, lactofen, 
oxyfluorfen, ethoxyfen, fluoroglycofen, fomesafen, halosafen, azafenidin (CAS RN. - 68049- 
83-2), benzfendizone (CAS RN 158755-95-4), butafenacil (known from US-A-5 183 492, 
CAS RN 158755-95-4), carfentrazone-ethyl, cinkton-ethyl (CAS RN 142891-20-1), 
flumichlorac-pentyl, flumioxazin, fluthiacet-methyl, oxadiargyl, oxadiazon, pentoxazone, 
sulfentrazone, fluazolate (CAS RN 174514-07-9) or pyraflufen-ethyl; 

herbicides from the class of the chloroacetanilides, for example alachlor, acetochlor, 
butachlor, dimethachlor, dimethenamid, S-dimethenamid, metazachlor, metolachlor, 
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S-metolachlor, pretilachlor, propachlor, propisochlor, thenylchlor or pethoamid 
(CASRN 106700-29-2) 

herbicides from the class of the phenoxyacetic acids, for example 2,4-D, fluroxypyr, MCPA, 
MCPP, MCPB, trlchlorpyr or mecropop-P; 

herbicides from the class of the triazinones, for example hexazinone, metamitron or 
metribuzin; 

herbicides from the class of the dinitroanilines, for example oryzalin, pendimethalin or 
trifluralin; 

herbicides from the class of the azinones, for example chloridazon or norflurazon; 

herbicides from the class of the carbamates, for example chlorpropham, desmedipham, 
phenmedipham or propham; 

herbicides from the class of the oxyacetamides, for example mefenacet or fluthiacet; 

herbicides from the class of the thiolcarbamates, for example butylate, cycloate, diallate, 
EPTC, esprocarb, molinate, prosulfocarb, thiobencarb or triallate; 

herbicides from the class of the azoloureas, for example fentrazamide (CAS RN1 58237-07- 
1)orcafenstrole; 

herbicides from the class of the benzoic acids, for example dicamba or picloram; 

herbicides from the class of the anilides, for example diflufenican, or propanil; 

herbicides from the class of the nitriles, for example bromoxynil, dichlobenil or ioxynil; 

herbicides from the class of the triones, for example sulcotrione, mesotrione (known from 
US-A-5 006 158), isoxaflutole or isoxachlortole; 
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herbicides from the class of the sulfonamides, for example flucarbazone (CAS RN 181274- 
17-9), procarbazone (CAS RN 145026-81-9), chlorasulam, diclosulam (CAS RN 145701-21- 
9), florasulam, flumetsulam or metosulam; 

and also amitrole, benfuresate, bentazone, cinmethylin, clomazone, chlopyralid, difenzoquat, 
dithiopyr, ethofumesate, flurochloridone, indanofan, isoxaben, oxaziclomefone, pyridate, 
pyridafol (CAS RN. 40020-01-7), quinchlorac, quinmerac, tridiphane or flamprop. 

Unless specificed otherwise, the above-mentioned mixing partners of the compound of 
formula I are known from The Pesticide Manual, Eleventh Edition, 1997, BCPC. The mixing 
partners of the compound of formula I can, if desired, also be in the form of esters or salts, as 
mentioned, for example, in The Pesticide Manual, Eleventh Edition, 1997, BCPC. 

The following Examples illustrate the invention further without implying any limitation. 

Preparation Examples: 
Example P1: Preparation of 




To a solution of 20 g of 2-(2,6-dibromo-4-methyl-phenyl)-malonic acid dimethyl ester 
(52.6 mmol) in 400 ml of toluene (degassed 3 times, vacuum/argon) there are added first 
36.7 g (0.1 16 mol) of tributylvinylstannane and then 2 g of tetrakis(triphenylphosphine)- 
palladium. The reaction mixture is then stirred for 9 hours at a temperature of from 90 to 
95°C. After filtration over Hyflo and concentration using a rotary evaporator, and after 
purification by chromatography, 15.3 g of (8) are obtained in the form of a yellow oil, which is 
used in the next reaction without being further purified. 
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Example P2: 




15.2 g of compound (8) obtained according to Example P1 are hydrogenated with hydrogen 
over a palladium catalyst (carbon as carrier, 7 g of 5% Pd/C) in 160 ml of tetrahydrofuran at a 
temperature of from 20 to 25°C. When the hydrogenation is complete, the product is filtered 
over Hyflo and the filtrate obtained is concentrated using a rotary evaporator. 1 3.7 g of (9) 
are obtained in the form of yellow crystals having a melting point of from 47 to 49 °C. 



Example P3: 




(4) (5) (6) 

71.8 g (0.71 mol) of triethylamine are added to a suspension of 40 g (0.15 mol) of (4) in 
1000 ml of xylene and the mixture is degassed (4 times, vacuum/argon). The yellow 
suspension is then heated to a temperature of 60°C and stirred for 3 hours. 42.5 g (0.15 mol) 
of (5) are subsequently added and the mixture is heated to a bath temperature of 1 50°C in 
order continuously to distill off excess triethylamine and the resulting ethanol. After 3 hours, 
the reaction mixture is cooled to a temperature of 40°C and introduced into 500 ml of an 
ice/Water mixture. The reaction mixture is rendered alkaline using 100 ml of aqueous 
1 N sodium hydroxide solution, and the aqueous phase (containing the product) is washed 
twice with ethyl acetate. After then washing the organic phase twice with aqueous 1 N sodium 
hydroxide solution, the aqueous phases are combined, the remaining xylene is distilled off 
and the combined aqueous phases are adjusted to pH 2-3 using 4N HCI with cooling. The 
precipitated product obtained is poured onto a suction filter, and the filtration residue is 
washed with water and briefly with hexane, and then dried in vacuo at a temperature of 60°C 
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over P 2 0 5 . 34.6 g of (6) are obtained in the form of a slightly beige solid having a melting 
point of from 242 to 244°C (decomposition). 

Example PA: 




A catalytic amount of 4-dimethylaminopyridine is added to a solution, cooled to a 
temperature of 0 P C. of 3 g (10.4 mmol) of (6) and 1.6 g (15.8 mmol) of triethylamine in 100 ml 
of tetrahydrofuran. 1.57 g (13.0 mmol) of pivaloyl chloride is then added dropwise. After 
stirring for 30 minutes at a temperature of 0°C, the cooling is removed and the stirring is 
continued for a further 60 minutes. The reaction mixture is then introduced into saturated 
aqueous sodium chloride solution and the organic phase is separated off. The organic phase 
is dried over magnesium sulfate, filtered off and concentrated by evaporation. After 
purification by chromatography and recrystallisation from diethyl ether, 2.94 g of (7) having a 
melting point of from 135 to 136°C are obtained. 

Example P5: Preparation of 242.6-diethvl^4-methvl-Dh envlVtetrahvdro- 
pvrazolofl ,2-alPvridazine-1 .3-dione: 

1 .39 g of tetrahydro-pyrazolo[1 ,2-a]pyridazine-1 ,3-dione and 2.68 g of sodium tertiary 
butanolate are dissolved at 20° in 20 ml of dimethylformamide, and 3.21 g of 2,6-diethyl-4- 
methyl-iodobenzene and 0.82 g of Pd(TPP) 2 CI 2 are added. Stirring is then carried out for 
2.5 hours at 125°. After cooling to room temperature, 200 ml of ethyl acetate and 200 ml of 
ether are added and the reaction mixture is poured onto a suction filter. 100 ml of water and 
100 ml of methylene chloride are added to the filtration residue, and acidification is carried 
out using hydrochloric add. The organic phase is separated off, dried and concentrated by 
evaporation. 

The residue (1.9 g) is chromatographed on silica gel (ethyl acetate/hexane 3:1). 
2^2,6-Diethyl^methyl^henylMe^ is obtained in 

the form of beige crystals having a melting point of from 174 to 175°. 
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Example P6: Preparation of 242.6-diethvl^ methvl-phenv»-tetrahvdro- 
pvrazoloM .2-alpvridazine -1 .3-dione: 

1 .39 g of tetrahydro-pyrazolo[1 ,2-a]pyridazine-1 ,3-dione and 2.68 g of sodium tertiary 
butanolate are dissolved at 20° in 20 ml of dimethylformamide, and 2.66 g of 2,6-diethy!-4- 
methyl-bromobenzene as well as 0.82 g of Pd(TPP) 2 CI 2 are added. Stirring is then carried 
out for 2.5 hours at 125°. After cooling to room temperature, 200 ml of ethyl acetate and 
200 ml of ether are added, and the reaction mixture is poured onto a suction filter. 100 ml of 
water and 100 ml of methylene chloride are added to the filtration residue and acidification is 
carried out using hydrochloric acid. The organic phase is separated off, dried and concen- 
trated by evaporation. The residue (1.4 g) is chromatographed on silica gel (ethyl 
acetate/hexane 3:1). 

2-(2,6-DiethyM-methy^ is obtained in 

the form of beige crystals having a melting point of from 174 to 175°. 

In the following Tables, the melting points are quoted in °C. Me denotes the methyl group. 
Where a formula is given for the substituents Gi to do and R4 and R« (independently of each 
other), the left-hand side of that formula is the linking point to the oxygen atom of the 
heterocycle Q1 to Q 10 . In the case of the substituent meaning of R4 and R5 together, the right- 
hand side of the molecule is the linking point to the heterocycle Q t . The remaining terminal 
valencies are methyl groups. 

In the following Tables, "LC/MS: M+" expresses in daltons the positively charged molecular 
ion that has been ascertained from the mass spectrum in the analysis of the product by 
coupled HPLC (High Performance Liquid Chromatography) and MS (Mass Spectrometry) 
devices. 
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Table 1: Compounds of formula la: 




No. 
1.1 
1.2 



Ri 

ethyl 
ethyl 



R 3 

ethyl 

ethyl 



IVFU 

-(CH 2 )<- 

-(CH 2 ) 4 - 



Gi 
-H 



Physical data 
m.p. 20^-211 
m.p. 125-127 



1.3 


ethyl 


ethyl 




V 


m.p. 195 


1.4 


ethyl 


ethyl 


CO 




m.p.180 


1.5 


ethyl 


ethyl 


cc 


-H 


wax 


1.6 


ethyl 


ethyl 






solid 


1.1 


ethyl 


ethyl 






crystalline 


1.2 


ethyl 


ethyl 


>cc 


-H 


crystalline 


1.3 


ethyl 


ethyl 




-H 


solid 


1.4 


ethyl 


ethyl 




-H 


solid 


1.5 


ethyl 


ethyl 




-H 


solid 


1.6 


ethyl 


ethyl 




m.p. 153-155 



PH/5-31141A 



CA 02382435 2002-02-18 



-74 



No. 


Ri 


Rs 


1.7 


ethyl 


ethyl 


1.8 


ethyl 


ethyl 


1.9 


ethyl 


ethyl 


1.10 


ethyl 


ethyl 


1.11 


ethyl 


ethyl 


1.12 


ethyl 


ethyl 


1.13 


ethyl 


ethyl 


1.14 


ethyl 


ethyl 


1.15 


ethyl 


ethyl 


1.16 


ethyl 


ethyl 



Yc -v 

cc y 



FVR5 G1 Physical data 

oil 



oil 

solid 

-H solid 
-H viscous 

-H viscous 

-H viscous 

-H viscous 

-H viscous 



viscous 



1.17 


ethyl 


ethyl 




-H 


viscous 


1.18 


ethyl 


ethyl 




-H 


solid 


1.19 


ethyl 


ethyl 




-H 


solid 


1.20 


ethyl 


ethyl 


' — ^o^O 




solid 


1.21 


ethyl 


ethyl 






oil 


1.22 


ethyl 


ethyl 






viscous 


1.23 


ethyl 


ethyl 




-H 


viscous 


1.24 


ethyl 


ethyl 




-H 


viscous 
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No. 


Ri 


R 3 


1.25 


ethyl 


ethyl 


1.26 


ethyl 


ethyl 


1.27 


ethyl 


ethyl 


1.28 


ethyl 


ethyl 


1.29 


ethyl 


ethyl 


1.30 


ethyl 


ethyl 


I .O 1 


pthvl 
cu lyi 


ethvl 


1.32 


etnyi 


cinyi 


1.33 


ethyl 


ethyl 


1.34 


ethyl 


ethyl 


1.35 


ethyl 


ethyl 


1.36 


ethyl 


ethyl 


1.37 


ethyl 


ethyl 


1.38 


ethyl 


emyi 


1.39 


ethyl 


ethyl 


1.40 


ethyl 


ethyl 


1.41 


ethyl 


ethyl 


1.42 


ethyl 


ethyl 





-75- 










^ i r 

'°Y^ 0 ^ — 

o 


-H 




-H 

— I 1 


(XC 






-H 




-H 


° — ^o^^ 


r 




X 




-H 








-H 




-H 








-H 




u 

n 




o 


*c 


-H 




-H 




Physical data 
viscous 

viscous 

solid 
solid 

crystalline 
wax 

viscous 

viscous 
solid 

wax 

amorphous 
wax 

oil 

crystalline 
solid 
solid 

m.p. 283 
m.p. 227 
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No. R, R 3 R«/Rs 

1.43 ethyl ethyl 



1.44 ethyl 

1.45 ethyl 

1.46 ethyl 



ethyl 



1.47 


ethyl 


ethyl 


1.48 


ethyl 


ethyl 


1.49 


ethyl 


ethyl 


1.50 


ethyl 


ethyl 



ethynyl F ^ 
ethynyl 



-H 
-H 



-H 



1.51 


ethyl 


ethyl 


-(CH2) 4 - 


O 0 


1.52 


ethyl 


ethyl 


-<CH2)4- 




1.53 


ethyl 


ethyl 




°^ 


1.54 


ethyl 


ethyl 


-<CH 2 ) 4 - 




1.55 


ethyl 


ethyl 


<CH 2 ) 4 - 


v° 

a 


1.56 


ethyl 


ethyl 


-(CH 2 ) 4 - 


-V 


1.57 


ethyl 


ethyl 


-(CH2) 4 - 


0 0 


1.58 


ethyl 


ethyl 


-<CH 2 ) 4 - 




1.59 


ethyl 


ethyl 




-CHrOMe 


1.60 


ethyl 


ethyl 


-<CH 2 ) 4 - 


-CHz-SMe 



Physical data 
m.p.122-124 

m.p. 148-151 

m.p. 163-166 
m.p. 114-116 

solid 
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No. 


Ri 


R 3 


1.61 


ethyl 


ethyl 


1.62 


ethyl 


ethyl 


1.63 


ethyl 


ethyl 


1.64 


ethyl 


ethyl 


1.65 


ethyl 


ethyl 


1.66 


MeO- 


ethyl 


1.67 


ethyl- 


ethynyl 


1.68 


-OCHF 2 


ethyl 


1.69 


-CHO 


ethyl 


1.70 


x 


ethyl 


1.71 


OH 


ethyl 


1.72 


MeO- 


MeO- 


1.73 


MeO- 


ethyl 


1.74 


ethyl- 


ethynyl 


1.75 


-OCHF 2 


ethyl 


1.76 


-CHO 


ethyl 


1.77 


X 


ethyl 





-77- 


R4/R5 


G, 


-(CH 2 ) 4 - 


0 

A,- 




j 


-(CH 2 ) 4 - 




-(CH 2 ) 4 - 


V 

1 


-(Cn 2 ; 4 - 


Q 


-(CH 2 ) 4 - 








-(CH^- 


0 


-(CH 2 ) 4 - 




-(CH 2 ) 4 - 




-{CH 2 ) 4 - 




-(CH 2 ) 4 - 




-(CH 2 ) 4 - 




-(CH 2 ) 4 






-H 


-(CH 2 ) 4 - 


-H 


-<CH 2 ) 4 - 


-H 


-(CH 2 ) 4 - 


-H 


-(CH 2 ) 4 - 


-H 




Physical data 



m.p. 143-144X 



m.p. 159-161°C 
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1.85 
1.86 
1.87 



MeO- 
MeO- 
MeO- 



1.88 ethyl 



1.91 ethyl 

1.92 ethyl 
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ethyl 
ethyl 
ethyl 

ethyl 



1.89 ethyl ethyl 



1.90 ethyl ethyl 



(trans) 
(trans) 



-H 



-H 



-H 



HO 
HO 

(trans) 



ethyl 
ethyl 



HC^° 



c 



-H 



No. 


Ri 


Rs 


D ID 
K4/K5 




Phx/fiical data 


1.78 


X 


ethyl 


-(CH 2 ) 4 - 


-H 




1.79 


MeO- 


MeO- 


-(CH 2 ) 4 - 


-H 




1.80 


MeO- 


ethyl 


/AM \ 

-(CH 2 )4- 




III. P. 1 I4mt IW W 


1.81 


ethyl 


ethyl 




-H 


m.p. 283°C 










(uccom pos ition ; 


1.82 


ethyl 


ethyl 




-H 


m.p. 140°C 


1.83 


MeO- 


ethyl 


An. 


-H 


solid 


1.84 


MeO- 


ethyl 




-V 


wax 



m.p. 177-180°C 
m.p. 208-21 0°C 
m.p. 102-1 04°C 

m.p. 193-194'C 
m.p. 163-165'C 

solid 

wax 
wax 
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No. 
1.93 


Ri 

ethyl 


R 3 
ethyl 


1.94 


ethyl 


ethyl 


1.95 


ethyl 


ethyl 


i.yo 


othvf 

einyi 


pthvl 


1 Q7 


pthvl 


ethvl 


1.98 


ethyl 


ethyl 


1.99 


ethyl 


ethynyl 


1.100 


ethyl 


ethynyl 


1.101 


ethyl 


ethyl 


1.102 


ethyl 


ethyl 


1.103 


OCH 3 


ethyl 


1.104 


ethyl 


ethyl 


1.105 


ethyl 


ethyl 


1.106 


ethyl 


ethyl 



r 



•c. 



HO 



CP 



cP -V 



H,C 

y 




fVRs d Physical data 

-H wax 



wax 



viscous 



-H m.p. 200-202°C 

-H m.p. 210-220°C 

(decomposition) 
-H solid 

-H wax 

wax 



viscous 



-H wax 

S ?"* wax 

y 



wax 



wax 



°*v>° „ wax 
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NO. 
1.107 


D 

ethyl 


ethyl 


1.108 


ethyl 


ethyl 


1.109 


ethyl 


ethyl 


1.110 


ethyl 


ethyl 


1.111 


ethynyl 


ethyl 


1.112 


ethynyl 


ethyl 


1.113 


ethynyl 


ethyl 


1.114 


ethynyl 


ethyl 


1.115 


ethynyl 


ethyl 



fVRs 



1.116 ethyl 

1.117 ethyl 

1.118 ethyl 

1.119 ethyl 

1.120 OCH 3 




ethyl ^yxH, ^ 

ethynyl ,w ycH, ^ 

ethynyl 
ethyl 




G1 



o o 





1.121 OCH 3 ethyl 



Me 

O O 



O x ,0 



O w O 1 **** 



-H 

-H 
-H 

-H 
-H 

-H 



Physical data 
wax 

wax 

wax 

wax 

wax 

wax 
wax 
wax 
wax 

wax 

wax 
wax 

wax 
m.p. 130-136°C 

m.p. 198~200'C 
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No. Ri R3 

1.122 ethyl ethyl 

1.123 ethyl OCH 3 

1.124 ethynyl ethyl 

1.125 ethynyl ethyl 

1.126 ethynyl ethyl 

1.127 ethyl ethyl 

1.128 ethyl ethyl 

1.129 OCH 3 ethyl 

1.130 OCH3 ethyl 

1.131 OCH3 ethyl 

1.132 OCH3 ethyl 
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R4/R5 


G, 




u 




0 

11 «j 


cc 


-V 








0 

n-C a H 17 






-H 


Cc 


y 


0 — ^cr^ 






0 0 

;s w a 




0 0 

y ch. 

H,cA,'° 




p 

H,C 




Physical data 
wax 

wax 

wax 

wax 
wax 



wax 

(LC/MS: M + =552) 
wax 

(LC/MS: M*=590) 
wax 

(LC/MS: M*=535) 
wax 

(LC/MS: M*=546) 
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No. Ri R3 
1.133 OCH3 ethyl 



1.134 OCH3 ethyl 



1.135 OCH 3 ethyl 

1.136 OCH3 ethyl 

1.137 OCH 3 ethyl 

1.138 OCH s ethyl 

1.139 OCH3 ethyl 

1.140 OCH 3 ethyl 



1.141 OCH3 ethyl 



1.142 OCH3 ethyl 



1.143 OCH, ethyl 



fVRs 



o ^o^/ 

tux: 



a 




ci 





N (CH J ),CH J 

o o 



o % ,0 





o o 



Physical data 
wax 

(LC/MS: M + =584) 



wax 

(LC/MS: M*=550) 
wax 

(LC/MS: M + =482) 
wax 

(LC/MS: M*=550) 
wax 

(LC/MS: M + =568) 
wax 

(LC/MS: M*=574) 
wax 

(LC/MS: M+=580) 
wax 

(LC/MS: M + =552) 



wax 

(LC/MS: M + =550) 



wax 

(LC/MS: M*=561) 
wax 

(LC/MS: M*=520) 
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No. Ri R 3 

1.144 OCH 3 ethyl 

1.145 OCH 3 ethyl 



1.146 OCH3 



1.147 OCH 3 ethyl 



1.148 OCH3 ethyl 



1.149 OCH3 ethyl 



1.150 OCH3 ethyl 



1.151 ethyl ethyl 



1.152 ethyl ethyl 



1.153 ethyl ethyl 



1.154 ethyl ethyl 



R4/R5 

ft P 






jC 



-S(0)2CH 3 



,0 




ethyl jh, jQ 



CF. 




o o 



o o 

X 



O O 

V 

(CH^CH, 




o o 
o o 

H,C>V 0 




Physical data 
wax 

(LC/MS: M*=454) 
wax 

(LC/MS: M*=516) 
wax 

(LC/MS: M*=584) 



wax 

(LC/MS: M + =468) 
wax 

(LC/MS: M + =496) 
wax 

(LC/MS: M + =552) 
wax 

(LC/MS: M + =541) 
wax 

(LC/MS: M + =582) 
wax 

(LC/MS: M*=620) 
wax 

(LC/MS: M*=565) 
wax 

(LC/MS: M*=576) 
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No. Ri 
1.155 ethyl 



R 3 

ethyl 



R4/R5 



1.156 ethyl ethyl 



1.157 ethyl ethyl 



1.158 ethyl ethyl 



1.159 ethyl ethyl 



1.160 ethyl ethyl 



1.161 ethyl ethyl 



1.162 ethyl ethyl 



1.163 ethyl ethyl 




c 



c 





c 



c 






c 



G1 



o o 



o o 




a 



CH, 





X 




Physical data 
wax 

(LC/MS: M + =614) 
wax 

(LC/MS: M*=580) 
wax 

(LC/MS: M*=512) 
wax 

(LC/MS: M + =580) 
wax 

(LC/MS: M + =642) 



wax 

(LC/MS: M + =598) 
wax 



-n (LC/MS: M*=604) 



wax 

(LC/MS: M*=546) 
wax 

(LC/MS: M*=582) 
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No. Ri 
1.164 ethyl 



R 3 

ethyl 



R4/R5 



1.165 ethyl ethyl 



1.166 ethyl ethyl 



1.167 ethyl ethyl 



1.168 ethyl ethyl 



1.169 ethyl ethyl 



1.170 ethyl ethyl 



1.171 ethyl ethyl 



1.172 ethyl ethyl 











C 



c 



c 



c 



c 



c 



c 



c 



o, ,0 




CI 




o o 



-S(0>2CH 3 



o, ,0 




o» ,o 

X 



CF,' 




o o 



H,C 



s 



o o 

X 



Physical data 
wax 

(LC/MS: M*=580) 



wax 

(LC/MS: M*=591) 
wax 

(LC/MS: M*=550) 
wax 

(LC/MS: M*=484) 
wax 

(LC/MS: M + =546) 
wax 

(LC/MS: M*=614) 



wax 

(LC/MS: M + =512) 
wax 

(LC/MS: M + =498) 
wax 

(LC/MS: M*=526) 



PH/5-31141A 
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No. Ri R 3 
1.173 ethyl ethyl 



1.174 ethyl ethyl 



1.175 ethyl ethyl 



1.176 ethyl ethyl 



1.177 ethyl ethyl 



1.178 ethyl ethyl 



RVRs 



1.179 ethyl ethyl 



1.180 ethyl ethyl 



1.181 ethyl 

1.182 ethyl 



ethyl 
ethyl 





jC 



C 



s 



o v o /// 





o o 




o o 

V 



H,C 



o o 



x 



o o 




CI 



CH, 




Physical data 
wax 

(LC/MS: M + =582) 
wax 

(LC/MS: M + =571) 
wax 

(LC/MS: M 4 =550) 
wax 

(LC/MS: M*=588) 
wax 

(LC/MS: M*=533) 
wax 

(LC/MS: M + =544) 



wax 

(LC/MS: M*=582) 
wax 

(LC/MS: M*=548) 
wax 

(LC/MS: M*=480) 
wax 

(LC/MS: M*=548) 
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No. Ri R 3 

1.183 ethyl ethyl 

1.184 ethyl ethyl 

1.185 ethyl ethyl 

1.186 ethyl ethyl 

1.187 ethyl ethyl 

1.188 ethyl ethyl 

1.189 ethyl ethyl 

1.190 ethyl ethyl 

1.191 ethyl ethyl 

1.192 ethyl ethyl 

1.193 ethyl ethyl 



CA 02382435 2002-02-18 
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fVRs G t Physical data 




wax 

(LC/MS: M + =566) 
wax 

(LC/MS: M + =572) 
wax 

(LC/MS: M*=514) 
wax 

(LC/MS: M*=550) 
wax 

(LC/MS: M + =548) 
wax 

(LC/MS: M*=559) 
wax 

(LC/MS: M + =518) 
wax 

(LC/MS: M + =452) 
wax 

(LC/MS: M*=514) 
wax 

(LC/MS: M*=582) 



wax 

(LC/MS: M + =480) 
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# 
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No. Ri 

1.194 ethyl 

1.195 ethyl 

1.196 ethyl 

1.197 ethyl 



Rs 

ethyl 
ethyl 
ethyl 
ethyl 



& — -^ 0 X^ 



G1 



1.199 OCHa OCH3 -(CH 2 ) 4 - 

1.200 ethyl ethyl 



c 



o. .0 



\ — CH, 



o 0 



o o 

^CH^CH, 



0 0 Hi 



1.198 ethyl ethyl p jQ o^^yT* 



X 
-H 

-COjCjHs 



Physical data 
wax 

(LC/MS: M*=466) 
wax 

(LC/MS: M*=494) 
wax 

(LC/MS: M*=550) 
wax 

(LC/MS: M*=539) 
wax 

(LC/MS: M*=572) 

m.p. 180-1 93°C 
m.p. 153-154°C 




No. 


Ri 


R3 


R4 


Rs 


G, 


Physical data 


2.01 


ethyl 


ethyl 


methyl 




-H 


wax 


2.02 


ethyl 


ethyl 


methyl 




-H 


solid 


2.03 


ethyl 


ethyl 


methyl 




-H 


solid 



CA 



02382435 2002-02-18 
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No. 


Ri 


R 3 


R4 


Rs 




Physical data 


2.04 


ethyl 


ethyl 


methyl 




p 


wax 


2.05 


ethyl 


ethyl 


methyl 


NT 


p 


wax 


2.06 


ethyl 


ethyl 






-H 


m.p. 171-172 


2.07 


ethyl 


ethyl 


V 


NT 


P 


wax 


2.08 


ethyl 


ethyl 




NT 


-H 


amorphous 


2.09 


ethyl 


ethyl 








amorphous 


2.10 


ethyl 


ethyl 






-H 




2.11 


ethyl 


ethyl 


methyl 


methyl 






2.12 


ethyl 


ethyl 


methyl 


methyl 


-S0 2 CH 3 




2.13 


ethyl 


MeO- 


methyl 


methyl 






2.14 


ethyl 


ethynyl 


methyl 


methyl 


O 


» 


2.15 


ethyl 


ethyl 


methyl 


-phenyl 






2.16 


ethyl 


ethyl 


methyl 


-3-pyridyl 






2.17 


ethyl 


ethyl 


methyl 


-2-thienyl 






2.18 


ethyl 


ethyl 


methyl 


-allyl 






2.19 


ethyl 


ethyl 


methyl 


-crotyl 


0 
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No. 


Ri 


R3 




Re 




Physical data 


2.20 


ethyl 


ethyl 


methyl 


-4-chloro- 
phenyl 






2.21 


MeO- 


MeO- 


methyl 


allyl 


-H 




2.22 


ethynyt 


ethyl 


phenyl- 


phenyl 


-H 




2.23 


ethynyl 


ethyl 


phenyl 




-H 




2.24 


ethyl 


ethyl 




methyl- 


-H 




2.25 


ethyl 


ethyl 




methyl- 


-H 




2.26 


ethyl 


ethyl 


phenyl 




-H 




2.27 


ethyl 


ethyl 


— o 


methyl- 


-H 




2.28 


ethyl 


ethyl 


-benzyl 


methyl- 


-H 




2.29 


ethyl 


ethyl 




mothyl- 


-H 




2.30 


ethyl 


ethyl 


1 


methyl- 


-H 




2.31 


ethyl 


ethyl 




methyl- 


-H 




2.32 


ethyl 


ethyl 


ACH 2 ) 2 OH 


aflyl 


-H 


m.p. 180- 

185°C 

(decomp.) 
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Table 3: Compounds of formula lb: 




No. 


Ri 


Rs 


Re 


Rt 


Re 


G 2 


Physical 
data 


3.01 


ethyl 


ethyl 


-Me 


-Me 


-Me 


-H 


m.p. \ 
249-254°C 


3.02 


ethyl 


ethyl 


•Me 


-H 


-Me 


-H 




3.03 


ethyl 


ethyl 


-CHrCH 
CI 


2-O-CHr 


-Me 


-H 




3.04 


ethynyl 


ethyl 


-CH2-CH2- 


-allyl 


-H 




3.05 


ethyl 


ethyl 


-CHrC(CI)2- 


-Me 


•V 




3.06 


ethyl 


ethyl 


-(CH 2 ) r 


•Me 


-H 




3.07 


ethyl 


ethyl 


-(CH 2 )2-CH(CH 3 )- 
(CH 2 )r 


-Me 


-H 




3.08 


ethyl 


ethyl 


-(CH 2 )rC(CH 3 )r 
(CH2) r 


-Me 


-H 




3.09 


ethynyl 


ethyl 


-(CH2)4- 


-Me 


-H 




3.10 


MeO- 


ethyl 


-(CH 2 )r 


-H 


-H 




3.11 


MeO- 


ethyl 




-methyl 


-V 




3.12 


-C(0)CH 3 


ethyl 


-(CH-j)^ 


methyl 


-H 
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No. 




R 3 


R« 




Re 


G 2 


Physical 
data 


3.13 


-OCHF 2 


ethyl 


-(CH^r 


methyl 






3.14 


ethyl 


ethyl 


-(CH 2 ) 3 - 


methyl 


































3.15 


ethyl 


ethyl 


-(CH 2 )5- 


-H 


-H 


m.p. 
222-224°C 


3.16 


ethyl 


ethyl 


-(CHj) 5 - 


-H 




m.p. 
147-149°C 


3.17 


ethyl 


ethyl 


methyl 


methyl 


-H 


-H 


m.p. 
244-246°C 


3.18 


ethyl 


ethyl 


methyl 


methyl 


-H 


i 


m.p. 
164-166°C 


3.19 


ethyl 


ethyl 


-(CH 2 ) r 




-H 


m.p. 
170-175°C 


3.20 


ethyl 


ethyl 


-(CHjJr 


-/r-C 4 H, 


I 


m.p. 
99-1 ore 


3.21 


ethyl 


ethyl 


-(CH 2 )s- 


C 3 HeOMe 


-H 


solid 


3.22 


ethyl 


ethyl 


methyl 


methyl 


methyl 




m.p. 
94-1 01 °C 


3.23 


ethyl 


ethyl 


<CH&- 


methyl 


-H 


m.p. 
252-262°C 


3.24 


ethyl 


ethyl 


-(CHJs- 


methyl 




m.p. 
127-128°C 
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No. 




K3 




Rt rxft 


G 2 


Physical 
data 


3.25 


ethyl 


ethyl 


H 

I 


1 

1 H 2 


-H 


crystalline 


3.26 


ethyl 


ethyl 


I 


1 

^N-C /CH2 

/ H 2 

hi 3 C 


O 


wax 


3.27 


ethyl 


ethyl 


A 

H N — C 
/ H 2 

CH 3 


-H 


crystalline 


3.28 


ethyl 


ethyl 


A )** 

H N — C 

CH 3 




crystalline 


3.29 


ethyl 


ethyl 


A ^ 

H N — C 
/ H 2 

0^\ 0 ^CH 3 


-H 


solid 




No. 


Ri 


R 3 


Rt 


Re Re 


G 2 


Physical 
data 


3.33 


ethyl 


ethyl 


methyl 


-<CH 2 ) 4 - 






3.34 


ethyl 


ethyl 


methyl 


<CH 2 ) r 
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No. 


Ri 


Re 




Re 


Re 


G 2 


Physical 
data 


3.35 


ethyl 


ethyl 


-H 


H 2 C x /CH, 
HC— C 

OH"' 


-H 




3.36 


ethyl 


ethyl 


-H 


H 2 C N /CH 2 

HC— C 

T H 2 
OH 






3.37 


ethyl 


ethyl 


-H 


I 

H 2 C X 

T 


1 

/CH 2 

-c 

H 2 

c° 






3.38 


ethyl 


ethyl 


-H 


H 2 C X /CH 2 
HC— C 

T h 2 

°N 

CH 3 


-H 




3.39 


ethyl 


ethyl 


-H 


H 2 C N /CH 2 

HC— C 

I H 2 

CH 3 


o 




3.40 


ethyl 


ethyl 


-H 


H 2 C N /CH 2 
HC— C 

o Hz 

( , CH 3 

^—0 


-H 
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No. 


Ri 


Ra 


R 7 


Re 


Rs 


G 2 


Physical 
data 


3.41 


ethyl 


ethyl 


-H 


1 

T 


1 

/C H 2 
-C 




















3.42 


ethyl 


ethyl 


-H 


H 2 C X /H 2 
HC— C 

T H 2 


-H 












V_ 








3.43 


ethyl 


ethyl 


-H 


H a C ^PH, 
HC — C 

T "> 














\_ 








3.44 


ethyl 


ethyl 


-H 


1 

H 2 C X 


1 

'~H 2 


-H 












\ CH, 






3.45 


ethyl 


ethyl 


-H 


1 


1 

'~H 2 














H S C^/ 
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Table 4: Com p™ infifi gf formula Ic: 




No. 


R, 


R 3 


R 2 


R31 


G s 


Physical 
uaia 


4.01 


ethyl 


ethyl 


methyl 


methyl 


-H 


m.p. 
224-226°C 


4.02 


ethyl 


ethyl 


methyl 


methyl 


ft 


m.p. 
102-104°C 


4.03 


ethyl 


ethyl 


methyl 


ethyl 


-H 




4.04 


ethyl 


ethynyl 


methyl 


methyl 


-H 




4.05 


ethyl 


ethynyl 


methyl 


methyl 


-V 




4.06 


ethyl 


methoxy 


methyl 


methyl 


-H 




4.07 


ethyl 


ethyl 




-H 




4.08 


ethyl 


ethyl 


-(CH 2 ) 2 -CH(CH 3 )-(CH 2 ) 2 - 


•V 




4.09 


ethyl 


ethyl 


-(CH^z-CfCHsMCHjJj- 


O 




4.10 


ethyl 


ethyl 


-(CH2) 4 - 


-H 




4.11 


ethyl 


ethyl 


-CHrCHz-O-CHz-CHr 


-V 




4.12 


ethyl 


ethyl 


methyl 


isopropyl 


-H 




4.13 


ethyl 


ethyl 


methyl 


ethyl 


-H 
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No. 


Ri 


R 3 


R 2 


R31 


G 3 


Physical 
Data 


4.14 


ethyl 


ethyl 


methyl 


n-butyl 


-V 




4.15 


ethyl 


ethyl 


methyl 


H 






4.16 


ethyl 


ethyl 


-H 


-H 


-H 


m.p. 
176-178°C 


4.17 


ethyl 


ethyl 


-H 


-H 


-V 


m.p. 
80-82°C 


4.18 


OCH 3 


ethyl 


-H 


-H 


-H 


m.p. 
169-1 71 °C 


4.19 


OCH 3 


ethyl 


-H 


-H 


-V 


oil 



Table 5: Comp ounds of formula Id: 




No. 


Ri 


R3 


Rj2 


R33 


G 4 


Physical 
data 


5.01 


ethyl 


ethyl 


methyl 


methyl 


-H 


m.p. 
181-183'C 


5.02 


ethyl 


ethyl 


methyl 


methyl 


-V 


oil 


5.03 


ethyl 


ethyl 


methyl 


ethyl 


-H 




5.04 


ethyl 


ethynyl 


methyl 


methyl • 


-H 
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No. 


Ri 


R 3 


R32 


R33 


G 4 


Physical 
data 


5.05 


ethyl 


ethynyl 


methyl 


methyl 


-V 




5.06 


ethyl 


methoxy 


methyl 


methyl 


-H 




5.07 


ethyl 


ethyl 


-{CHz)2" 


-H 




5.08 


ethyl 


ethyl 


-(CHzJrCHfCHsMCHzJz- 






5.09 


ethyl 


ethyl 


■iCHdrC(CH 3 )2-(CH 2 )z- 


O 

r 




5.10 


ethyl 


ethyl 


-(CH 2 ) 4 - 






5.11 


ethyl 


ethyl 


-CH2-CH2-O-CH2-CH2- 






5.12 


ethyl 


ethyl 


methyl 


isopropyl 


-H 




5.13 


ethyl 


ethyl 


methyl 


ethyl 


-H 




5.14 


ethyl 


ethyl 


methyl 


n -butyl 






5.15 


ethyl 


ethyl 


methyl 


H 






5.16 


ethyl 


ethyl 


methyl 


H 


-H 


oil 



CA 02382435 2002-02-18 




-100- 

Table 6: Comp nunds of formula le: 




No. 


Ri 


R3 




Rio 


R11 


R12 


G 5 


Pnysicai 
data 


6.01 


etnyl 


einyi 


methyl 


-H 


methyl 


-H 


ft 




6.02 


ethyl 


etnyl 


methyl 


methyl 


-H 


-H 


ft 




6.03 


ethyl 


einyi 


-(CH2)2* 


-H 


-H 


-H 




6.04 


ethyl 


ethyl 


-(CH 2 ) 4 - 


methyl 


-H 


-H 




6.05 


ethyl 


ethyl 


-(CH 2 )2-0-(CH 2 )2- 


-H 


-H 






6.06 


ethyl 


ethyl 


-H 


methyl 


-(CHaV 






6.07 


ethyl 


ethyl 


-H 


-O- 


-H 


0 




6.08 


ethyl 


ethyl 


-H 


-CH2" 


-H 






6.09 


ethyl 


ethynyl 


-H 


-(CH 2 ) r 


-H 






6.10 


ethyl 


MeO- 


-H 


-(CHa)*- 


-H 






6.11 


ethyl 


ethynyl 


-H 


-(CH 2 )<- 


-H 
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Table 7: Compounds of formula If: 




No. 


Ri 


R* 


Rl3 


R14 


G 6 


Phys. 
data 


7.01 


ethyl 


ethyl 


methyl 


methyl 


-H 




7.02 


ethyl 


ethyl 


methyl 


-H 


-H 




7.03 


ethyl 


ethyl 


-H 


methyl 


-H 




7.04 


ethyl 


ethyl 


ethyl 1 


methyl 


-H 




7.05 


ethyl 


ethyl 


-<CH 2 ) 4 - 


-H 




7.06 


ethyl 


MeO- 


-(CHjV 


-H 




7.07 


ethyl 


ethynyl 


-(CH2) 4 - 


•V 




7.08 


ethyl 


ethynyl 


-(CHaJa- 


-H 





Table 8: Compounds of formula la: 




No. 


Ri 


R 2 


Rj4 


R35 


G7 


Phys. 
data 


8.01 


ethyl 


ethyl 


methyl 


methyl 


-H 
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No. 


Ri 


R 2 


R34 


R35 


G 7 


Phys. 
data 


8.02 


ethyl 


ethyl 


methyl 


-H 


-H 




8.03 


ethyl 


ethyl 


-H 


methyl 


-H 




8.04 


ethyl 


ethyl 


ethyl 


methyl 


-H 




8.05 


ethyl 


ethyl 


-(CH 2 )«- 






8.06 


ethyl 


ethyl 


-(CH2) 3 - 






8.07 


ethyl 


ethynyl 


methyl 


methyl 






8.08 


ethyl 


methoxy 


methyl 


methyl 







Table 9: Compounds of formula Ih: 




No. 


Ri 


R» 


R« 


G 8 


Physical data 


9.01 


ethyl 


ethyl 


methyl 


-H 




9.02 


ethyl 


methoxy 


phenyl 


-H 




9.03 


ethyl 


ethynyl 


-4-chloro- 
phenyl 


-H 




9.04 


ethyl 


ethyl 


ethyl 
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No. 


Ri 




R-is 




Physical data 


9.05 


ethyl 


ethyl 


-OMe 






9.06 


ethyl 


ethyl 


-CF 3 






9.07 


ethyl 


ethyl 


isopropyl 






9.08 


ethyl 


ethyl 


n-butyl 






9.09 


ethyl 


ethyl 


cyclopropyl 






9.10 


ethyl 


ethyl 


phenyl 


-H 


m.p. 

208-209°C 


9.11 


ethyl 


ethyl 


phenyl 




m.p. 

147-149°C 


9.12 


ethyl 


ethyl 


-4-te/f-butyl- 
phenyl 


-H 


m.p. 

222-224°C 


9.13 


ethyl 


ethyl 


-4-tert-butyl 
phenyl 




amorphous 


9.14 


ethyl 


ethyl 


-4-tolyl 


-H 




9.15 


ethyl 


ethyl 


-4-tolyl 






9.16 


ethyl 


ethyl 


-3-chloro-4- 
fluorophenyl 


-H 


m.p. 

186-188°C 


9.17 


ethyl 


ethyl 


-3-chloro-4- 
fluorophenyl 


0 


m.p. 

109-1 10°C 
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Table 10: Compounds of formula Ik: 






R. 




Rm 


Y 


R17 




G e 


Phys. 
data 


10.01 


ethyl 


ethyl 


methyl 


0 


methyl 


-H 






10.02 


ethyl 


ethyl 


methyl 


0 


methyl 


methyl 


0 




10.03 


ethyl 


ethyl 


methyl 


N-CH 3 


methyl 


methyl 






10.04 


ethyl 


ethyl 


methyl 


c 


-H 






10.05 


ethyl 


ethyl 


methyl 


-CH2- 


methyl 


methyl 






10.06 


ethyl 


ethyl 


methyl 


-CH2- 


methyl 


-H 






10.07 


ethyl 


ethyl 


ethyl 


-CH2- 


-(CH 2 ) r 






10.08 


ethyl 


ethynyl 


methyl 


-CH2" 


-H 


methyl 






10.09 


ethyl 


MeO- 


methyl 


-CH2- 


methyl 


methyl 






10.10 


ethyl 


ethyl 


methyl 


0 


methyl 


-H 


-H 




10.11 


ethyl 


ethyl 


methyl 


0 


methyl 


methyl 


-H 
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No. 


Ri 


R 3 


Rl6 


Y 


R17 


R18 


G 9 


Phys. 
data 


10.12 


ethyl 


ethyl 


methyl 


N-CH 3 


methyl 


methyl 


-H 




10.13 


ethyl 


ethyl 


methyl 


C 


-H 


-H 




10.14 


ethyl 


ethyl 


methyl 


-CH2- 


methyl 


methyl 


-H 




10.15 


ethyl 


ethyl 


methyl 


-CH2- 


methyl 


-H 


-H 




10.16 


ethyl 


ethyl 


ethyl 


-CH 2 - 




-H 




10.17 


ethyl 


ethynyl 


methyl 


-CH2- 


-H 


methyl 


-H 




10.18 


ethyl 


MeO 


methyl 


-CH 2 - 


methyl 


methyl 


-H 





In the following Table 21, Me is methyl, Et is ethyl, Pr is propyl and Bu is butyl: 
Table 21: Compounds of formula Im: 




CH, (im) 



Comp. 
No. 


R1 


R 3 


R55 


R137 


Rl38 


R139 


G10 


Y 2 


Phys. 
data 


21.1 


Et 


Et 


H 


H 


H 


H 


H 


O 




21.2 


Et 


ethynyl 


H 


H 


H 


H 


H 


0 




21.3 


Et 


Et 


Me 


Me 


Me 


Me 


H 


O 




21.4 


Et 


OMe 


Me 


Me 


Me 


Me 


H 


0 




21.5 


Et 


Et 


Me 


H 


H 


H 


H 


0 




21.6 


ethynyl 


Et 


Me 


H 


H 


H 


H 


0 




21.7 


Et 


Et 


H 


H 


Me 


Me 


H 


0 
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Comp. 
No. 


Ri 


R3 


K55 


Rl37 


0 

K138 


R 


010 


Y, ll 

■2 


3 hvs 

data 


21.8 


OMe 


Et 


LJ 

n 


n 


Ma 


Ma 


H 

1 1 


0 




21.9 


Et 


Et 


ft Ia 

Me 


n 


Ma 

M6 


Ma 


u 

n 






21.10 


Et 


ethynyl 


Me 


u 
n 


Ma 
me 




H 


O 




21.11 


Et 


CA 

Et 


i_j 
n 


Ma 

Me 


H 


Me 


H 


O 




21.12 


Et 


OMe 


u 
n 


Ma 

Me 


H 


Me 


H 


0 




21.13 


Et 


Et 


ii a 

Me 


ct 

CI 


H 


H 


H 
1 1 


0 




21.14 


ethynyl 


Et 


Me 


ct 
bt 


H 


H 


n 


0 




21.15 


Et 


Et 


M 

n , 


CA 

bt 


H 


Et 


u 
n 


0 

w 




21.16 


OMe 


Et 


1 1 
n 


CA 

bt 


H 


Et 


LI 

n 


0 




21.17 


Et 


Et 


H 


H 


-(CH2) 4 - 


u 
n 


w 




21.18 


Et 


ethynyl 


H 


Li 

H 


-(CH 2 )<- 


u 
n 


n 




21.19 


Et 


Et 


H 


H 


H 


H 








21.20 


Et 


ethynyl 


■ 1 
n 


LJ 

n 


H 


H 


CA Mo 
0U2IVI0 






21.21 


Et 


Et 


ft 1«« 

Me 


Me 


Me 


Me 


lAJOMe^ 


0 
\j 




21.22 


Et 


All. 

OMe 


Me 


Ma 


Me 


Me 




0 

>✓ 




21.23 


Et 


Et 


Ma 

Me 


14 

n 


H 


H 




0 




21.24 


ethynyl 


CA 

bt 


Me 


n 


H 


H 




0 




21.25 


Et 


CA 

Et 


1 1 
n 


n 


Me 


Me 


pnf*MA* 






21.26 


OMe 


CA 

Et 


n 


n 


Me 


Me 


0V-/2^8"17 


0 




21.27 


r— A 

Et 


CA 

bt 


Ma 

Me 


H 

n 


Me 


Me 




0 




21.28 


Et 


ethynyl 


Ma 

Me 


LI 

n 


Me 


Me 


wv2r 1 1 


O 




21.29 


CA 

Et 


bt 


n 


Ma 

Me 


H 


Me 


wvyv»/iviS33 


O 




21.30 


Et 


All- 

OMe 


it 
n 


Ma 

Me 


H 


Me 








21.31 


Et 


CA 

Et 


Ma 

Me 


ct 
CI 


H 


H 




O 






vii iji iyi 


Ft 


Me 


Et 


H 


H 


COCMe 3 


0 




21.33 


Et 


Et 


H 


Et 


H 


Et 


COCMe 3 


0 




21.34 


OMe 


: Et 


H 


Et 


H 


Et 


COCMe 3 


0 




21.35 


Et 


Et 


H 


H 


-(CH2)4- 


COCMe 3 


0 




21.36 


Et 


ethynyl 


H 


H 


-(CHj)*- 


COCMe 3 


O 




21.37 


Et 


Et 


H 


H 


H 


H 


H 


S 




21.38 


Et 


ethynyl 


H 


H 


H 


H 


H 


S 
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Comp. 
No. 


Rt 


K 3 


R„ 
rV55 


Rl37 


Rl38 


Rl39 


Gm 


Y 2 

( 


3 hys. 
Jata 


21.39 


ct 
tl 


Cl 


Me 

IVIw 


Me 


Me 


Me 


H 


S 




21.40 


Cf 
tt 


vjivie 


Mp 


Me 

IVIw 


Me 


Me 


H 


s 




oh in 

21.41 


c* 

CI 


Pt 

Cl 


Mp 

me 


H 


H 


H 


H 


s 




21.42 


ethynyl 


pf 

tt 


Mp 

nne 


H 


H 


H 


H 


s 




OH A O 

21.43 


ct 


Pt 
ct 


u 

n 


H 

1 1 


Me 


Me 


H 


s 




21.44 


UMe 


Pf 
ct 


u 

n 


H 


Me 


Me 


H 


s 




21.4o 


ct 


Pt 
ct 


Mp 


H 
1 1 


Me 


Me 


H 


s 




OH >1C 

21.40 


Pf 

tt 


etnynyi 


Mp 
■vie 


H 


Me 


Me 


H 


s 




21 At 


tl 


Pt 
ct 


H 

n 


Me 


H 


Me 


H 


s 




OH >IQ 

21 .4o 


Pt 
tl 




u 

n 


Me 

IVIw 


H 


Me 


H 


s 




21 .49 


tt 


Pf 
Ct 


Mp 


Et 


H 


H 


H 


s 




21. OU 


etnynyi 


Pt 
Cl 


Mp 

nne 




H 


H 


H 


s 




OH CH 

21. Ol 


Pt 
tt 


Pf 

ct 


u 

n 


Et 


H 


Et 


H 


s 




OH CO 

21.52 


UMe 


Pt 
tl 


u 
n 


Pt 


H 


Et 


H 


s 




OH CO 

21 .0o 


Cf 

tl 


Pt 
Cl 


u 

n 


H 
1 1 


-(CH 2 ) 4 - 


H 


s 




OH C/l 

21. t>4 


pt 
tt 


etnynyi 


u 

n 


H 
1 1 


-(CH 2 )<- 


H 


s 




OH CC 

21 .DO 


Cf 

tl 


Cl 


H 

n 


H 


H 


H 


COCMe 3 


s 




OH CA 

21 .Ob 


Cf 

tt 


etnynyi 


u 

n 


H 


H 


H 


S0 2 Me 


s 




OH C7 
21 .Of 


Cf 

tt 


Pt 
ct 


Mp 

IVIw 


Me 

•viw 


Me 


Me 


C0CMe 3 


s 




OH CO 

21 .00 


Pt 

CI 


wirie 


Me 


Me 


Me 


Me 


S02-n-Pr 


s 




OH CQ 

21 .09 


CI 


Pt 

Cl 


Me 


H 


H 


H 


COCMe 3 


s 




oh ftn 

Zl .OU 


etnynyi 


Pt 

Cl 


Me 

IVIw 


H 


H 


H 


SO2-/7-B11 


s 




OH ftH 

21. Ol 


pt 

Cl 


i Pt 

Cl 


H 


H 


Me 


Me 


C0CMe 3 


s 




OH AO 
21 .OZ 


vjrvie 


Pt 

Cl 


H 


H 


Me 


Me 


SO^CftHi7 


s 




21.63 


Et 


Et 


Me 


H 


Me 


Me 


C0CMe 3 


s 




21.64 


Et 


ethynyl 


Me 


H 


Me 


Me 


S0 2 Ph 


s 




21.65 


Et 


Et 


H 


Me 


H 


Me 


COCMe 3 


s 




21.66 


Et 


OMe 


H 


Me 


H 


Me 


SOzMe 


s 




21.67 


Et 


Et 


Me 


Et 


H 


H 


COCMe 3 


s 




21.68 


ethynyl 


Et 


Me 


Et 


H 


H 


COCMe 3 


s 




21.69 Et 


Et 


H 


Et 


H 


Et 


C0CMe 3 


s 
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Kin 


R. 

• m 


R* 


Rss 


RlT7 


R-138 


R«9 


G10 


Y 2 


Phys. 
data 


91 7fl 




Et 


H 


Et 


H 


Et 


COCMe 3 


S 




91 71 


c* 

1—1 


Et 


H 


H 


-<CH 2 ) 4 - 


COCMe 3 


S 




91 7? 




ethvnvl 


H 


H 


-<CH2)4- 


COCMe, 


S 




91 7^ 




Et 


H 


H 


u 
n 


u 

n 


H 


NCH(CH 3 ) 2 




91 74 


Et 

L_ I 


Et 


H 


H 


M 

n 


u 

n 


H 


NCH 3 




91 75 


Et 

Ul 


Et 


H 


H 


n 


H 


H 


NCH 2 Ph 




91 78 


Et 


pthvnvl 


H 


H 


u 
n 


u 

M 


H 


NCH 3 




91 77 

£.1.11 


Et 


Et 


Me 


Me 


Mo 


Ma 


H 


NCH(CH 3 ) 2 




91 7fl 


Et 


OMe 


Me 


Me 


Ma 


Ma 


H 


NCH 3 




91 7fl 


Et 


Et 


Me 


H 


u 
n 


u 

n 


H 


NCH(CH 3 ) 2 




91 80 


Athvnvl 


Et 


Me 


H 


H 


H 


H 


NCH 3 




91 81 


Ft 


Et 

Ul 


H 


H 


Me 


Me 


H 


NCH 3 




91 89 




Et 


H 


H 


Me 


Me 


H 


NCH(CH 3 ) 2 




91 83 


Et 


Et 


Me 


H 


Me 


Me 


H 


NCH 2 Ph 




91 84 


Et 


ethvnvl 


Me 


H 


Me 


Me 


H 


NCH 3 




91 85 

£. 1 .WW 


Et 


Et 


H 


Me 


H 


Me 


H 


NCH 2 Ph 




91 86 

I .WW 


Et 


OMe 


H 


Me 


H 


Me 


H 


NCH 3 




21 87 

& 1 . W I 


Et 


Et 


Me 


Et 


H 


H 


H 


NCH(CH 3 ) 2 




21.88 


ethvnvl 


Et 


Me 


Et 


H 


H 


H 


NCH 3 




21 89 

£• 1 .Ww 


Et 


Et 


H 


Et 


H 


Et 


H 


NCH 2 Ph 




21.90 


OMe 


Et 


H 


Et 


H 


Et 


H 


NCH(CH 3 ) 2 




21.91 


Et 


Et 


H 


H 


-(CH2) 4 - 


H 


NCH(CH 3 )^ 




21 92 


Et 


ethvnvl 


H 


H 


-(CH2) 4 - 


H 


NCH 3 




21.93 


OMe 


Et 


Et 


Me 


H 


H 


H 


NCH 3 




21.94 


Et 


Et 


H 


H 


H 


H 


COCMe, 


NCH(CH 3 ) 2 




21.95 


Et 


Et 


H 


H 


H 


H 


S0 2 Me 


NCH 3 




21.96 


Et 


Et 


H 


H 


H 


H 


COCMe 3 


NCH 2 Ph 




21.97 


Et 


ethynyl 


H 


H 


H 


H 


SO r n-Pr 


NCH 3 




21.98 


Et 


Et 


Me 


Me 


Me 


Me 


COCMe 3 


NCH(CH 3 ) 2 




21.99 


Et 


OMe 


Me 


Me 


Me 


Me 


SOr«-Bu 


NCH 3 




21.100 


Et 


Et 


Me 


H 


H 


H 


COCMea 


NCH(CH 3 ) 2 
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Comp. 
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Ri 


R 3 


R55 


R«7 


Rl38 


R139 


do 


Y 2 


Phys. 
data 


21.101 


ethynyl 


Et 


Me 


H 


H 


H 


50 2 C 3 Hi7 


NCH 3 




21.102 


Et 


Et 


H 


H 


Me 


Me 


COCMe 3 


NCH 3 




21.103 


OMe 


Et 


H 


H 


Me 


Me 


S0 2 Ph 


NCH(CH 3 ) 2 




21.104 


Et 


Et 


Me 


H 


Me 


Me 


COCMe 3 


NCH 2 Ph 




21.105 


Et 


ethynyl 


Me 


H 


Me 


Me 


S0 2 Me 


NCH 3 




21.106 


Et 


Et 


H 


Me 


H 


Me 


COCMe 3 


NCH 2 Ph 




21.107 


Et 


OMe 


H 


Me 


H 


Me 


COCMe 3 


NCH 3 




21.108 


Et 


Et 


Me 


Et 


H 


H 


COCMe, 


NCH(CH 3 ) 2 




21.109 


ethynyl 


Et 


Me 


Et 


H 


H 


COCMe 3 


NCH 3 




21.110 


Et 


Et 


H 


Et 


H 


Et 


COCMe 3 


NCH 2 Ph 




21.111 


OMe 


Et 


H 


Et 


H 


Et 


COCMe 3 


NCH(CH 3 ) 2 




21.112 


Et 


Et 


H 


H 




COCMe 3 


NCH(CH 3 ) 2 




21.113 


Et 


ethynyl 


H 


H 


-(CH2) 4 - 


S0 2 C 3 Hi7 


NCH 3 




21.114 


OMe 


Et 


Et 


Me 


H 


H 


SOjr/7-Bu 


NCH 3 




21.115 


Et 


Et 


H 




H 


H 


CH 2 




21.116 


Et 


ethynyl 


H 


-(CHz)*- 


H 


H 


CH 2 




21.117 


Et 


Et 


-<CH 2 )r 


H 


H 


H 


CH 2 




21.118 


Et 


OMe 


-(CH 2 )2- 


H 


H 


H 


CH 2 | 




21.119 


Et 


Et 


H 


Me 


Me 


H 


H 


CH 2 




21.120 


ethynyl 


Et 


H 


Me 


Me 


H 


H 


CH 2 




21.121 


Et 


Et 


Et 


H 


H 


H 


H 


CH 2 




21.122 


OMe 


Et 


Et 


H 


H 


H 


H 


CH 2 




21.123 


Et 


Et 


H 


H 


Me 


Me 


H 


CH 2 




21.124 


Et 


ethynyl 


H 


H 


Me 


Me 


H 


CH 2 




21.125 


Et 


Et 


H 


OMe 


H 


H 


H 


CH 2 




21.126 


Et 


OMe 


H 


OMe 


H 


H 


H 


CH 2 




21.127 


Et 


Et 


H 


-(CHa)r 


H 


H 


CH 2 




21.128 


ethynyl 


Et 


H 


-{CHzJa- 


H 


H 


CH 2 




21.129 


Et 


Et 


Me 


H 


Me 


Me 


H 


CH 2 




21.130 


OMe 


Et 


Me 


H 


Me 


Me 


H 


CH 2 




21.131 


Et 


Et 


Me 


OMe 


H 


H 


H 


CH 2 
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Comp. 
No. 


Ri 


R 3 


K55 


K137 




R139 


V310 


Y, 

■2 


1 1 iyo. 

date 


O A A OO 

21.132 


ct 


ethynyl 


Me 


UMo 


U 

n 


U 

1 1 


H 


CHo 

v 1 12 




21.133 


bt 


Cf 

bt 


n 


onnc 


U 

n 


H 

r 1 


H 

1 1 


CHo 

KJ\ 12 




21.134 


ct 


UM6 


pi 


QMa 

oMe 


U 

n 


U 

n 


H 
1 1 


CHo 




21.135 


bt 


Cf 

bt 


Ma 

Me 


Ma 


Me 

IVIC? 


Me 

IVIw 


H 
1 1 


CHo 

vi 12 




21.13o 


etnynyi 


Cf 
Cl 


Ma 


Ma 


Me 

IVIw 


Me 


H 

1 1 


CH 2 




21.10/ 


tx 


ct 


OH 


Me 


Me 

IVIw 


Me 


H 
■ 1 


CH 2 




21. loo 


OMa 


Cf 

bt 


OH 


Ma 

IVIC? 


Me 

IVIw 


Me 

IVIw 


1 ■ 


CHo 
12 




21.139 


tt 


Cf 

ct 


Ma 


SMa 


u 

n 


u 

n 


H 

ii 


CHo 

vi 12 




14 4 jI A 

21.140 


bt 


6tnynyi 


Me 


QMa 
OMe 


u 
n 


14 

n 


H 

n 


CHo 




1 4 4 >t 4 

21.141 


bt 


Cf 

bt 


ct 
bt 


Pt 
ci 


u 
n 


Ma 

IVIw 


H 

n 


CHo 

V112 




14 4X1 

21.142 


ct 
bt 


etnynyi 


ct 
ct 


Et 


H 


Me 

IVIw 


H 

n 


CHo 

vn 2 




14 4 ill 

21.143 


ct 
bt 


Cf 

bt 


Ma 

Me 


Me 


H 


vii2V^ iviw 


H 

r 1 


CHo 

vi 12 




14 4 A A 

21.144 


c* 
bt 




Me 


Me 


H 


CH*OMe 
vn2vMviw 


H 

n 


CHo 

vi 12 




21.145 


bt 


ethynyl 


Me 


SMe 


H 


OMa 
UMu 


u 

n 


vn2 




14 4 >4C 

21.146 


Ct 

bt 


Cf 

bt 


Me 


SMe 


H 


OMe 

VIVIw 


H 

n 


CHo 

vi 12 




14 4 AH 

21.14/ 


bt 


UMc 


Me 


SMe 


H 


OMe 

vyiviw 


H 
1 1 


CHo 

vn 2 




14 4 AG 

21.14(5 


Ct 
bt 


Cf 
CL 


H 


-(CH2) r 


H 
1 1 


COCMe* 


CHo 
vi 12 




14 4 AQ 

2i.i4y 


bt 


a4 f* % #10 % # 1 

etnynyi 


H 


-(CH 2 V 


u 

n 


COCMe* 


CHo 

vi 12 




14 4fTA 

21.10U 


bt 


Cf 

ct 


-(CHzJr 


H 


H 

n 


QO^-n-Pr 

w\,/2* 11 1 


CHo 

vi 12 




14 4 £4 
21.101 


Cf 

bt 


vJMe 


-(CHzfc- 


H 


H 

n 

* 


COCMe* 


CHo 

x^i 12 




14 4tZO 
Zl . \OZ 


Cf 

bt 


Cf 
Cl 


H 


Me 


Me 


H 

■ 1 


COCMe, 


CH 2 




14 4 CO 

aV\. TOO 


emynyi 


ct 

Cl 


H 


Me 


Me 


H 


SO-sMe 


CH 2 




14 4 tC>l 

Zl .104 


Cf 

bt 


ct 
bt 


Et 


H 


H 


H 


COCMe* 


CHo 

vi 12 




11 

. lOO 


uMe 


Pt 

Cl 


Et 


H 


H 


H 


SO-i-n-Pr 


CH 2 




21 156 


Et 


Et 


H 


H 


Me 


Me 


COCMe, 


CH 2 




21.157 


Et 


ethynyl 


H 


H 


Me 


Me 


SO r n-Bu 


CH 2 




21.158 


Et 


Et 


H 


| OMe 


H 


H 


C0CMe 3 


CH 2 




21.159 


Et 


OMe 


H 


OMe 


H 


H 


SOjCaHtz 


CH 2 




21.160 


Et 


Et 


H 


-<CH2)r 


H 


COCMe, 


CH 2 




21.161 


ethynyl 


Et 


H 


-(CH&- 


H 


COCMe 3 


CH 2 




21.162 


Et 


Et 


Me 


H 


Me 


Me 


SO r n-Pr 


CH 2 
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NJn 




■ *3 










Gin 


Y 2 


Phys. 
data 




V-/IVIC 


Et 


Me 

IVIw 


H 


Me 


Me 


COCMe 3 


CH 2 




91 1fi4 


Ft 


Ft 
b>i 


Me 

IVI O 


OMe 


H 


H 


COCMe 3 


CH 2 




91 1R5 

£ I. I DO 


Ft 
CI 


Athunvl 


Me 

IVIw 


OMe 


H 


H 


S0 2 Me 


CH 2 




91 1fifi 




Ft 
b>i 


H 


SMe 


H 


H 


COCMe 3 


CH 2 

Wl 1^ 




91 1R7 

Z I . ID/ 


Pt 


wHVIG 


H 


SMe 


H 


H 


S0 2 -n-Pr 


CH 2 

Wl 1^ 




91 1fift 

& 1 . 1 DO 


Pt 


Et 


Me 

IVIw 


Me 


Me 


Me 


C0CMe 3 


CH 2 

wi 12 




91 1RQ 


othv/nvl 
cu lynyi 


Et 


Me 

IVI w 


Me 


Me 


Me 


S02-n-Bu 


CH 2 

Wl 1^ 




91 170 

4b 1 . 1 r U 


pt 

b»L 


Et 

bl 


OH 


Me 


Me 


Me 


COCMe 3 


CH 2 

wi 12 




91 171 


OMe 


Et 

b-l 


OH 

w/ 1 1 


Me 


Me 


Me 


WV-^^O' *if 


CH 2 




91 179 


Et 

b»l 


Et 


Me 


SMe 


H 


H 


COCMe 3 


CH 2 




91 173 

4b 1 . I/O 


Ft 


ethvnvl 

W LI IJf 1 IJf 1 


Me 


SMe 


H 


H 


COCMe 3 


CH 2 




21 174 


Et 
b_i 


Et 


Et 


Et 


H 


Me 


COCMe 3 


CH 2 




91 175 


Et 


ethvnvl 

wll iv i ly i 


Et 


Et 


H 


Me 


ww < w O' ' 1 f 


CH 2 




21 176 

4b 1 . 1 f W 


Ft 

b>i 


Et 


Me 


Me 


H 


CH 2 OMe 


S0 2 -/7-Pr 


CH 2 




21 177 

4b I « 1 # ' 


Et 


OMe 

WM WiW 


Me 


Me 


H 


CH 2 OMe 


COCMe 3 


CH 2 

w> "4t 




21 178 

4l 1 • 1 (U 


Et 


ethvnvl 
wii iti *y* 


Me 


SMe 


H 


OMe 


COCMe 3 


CH 2 

WI 




21 179 

4b 1 ■ 1 • W 


Et 

b»% 


Et 


Me 


SMe 


H 


OMe 


SO"?CriIi7 


CH 2 




21 180 


Et 


OMe 


Me 


SMe 


H 


OMe 


COCMe 3 


CH 2 




21 181 

^ 1 . 1 w 1 


Et 


Et 


H 


-(CH 2 ) r 


H 


H 


CHCH 3 




21 182 

4b 1 ■ I w*. 


Et 


ethvnvl 

wu iy i iJF" 


H 


-{CH2)r 


H 


H 


CHCH 3 




21 183 

bill WW 


Et 


Et 




H 


H 


H 


CHCH 3 




21 184 

4b 1 » 1 ITT 


Ft 

ba 1 


OMe 

wf IVI w 




H 


H 


H 


CHCH 3 




21 185 


Et 

bat 


Et 


H 


Me 


Me 


H 


H 


CHCH 3 




21.186 


ethvnvl 

wll IV 1 *Jf* 


Et 


H 


Me 


Me 


H 


H 


CHCH 3 




21.187 


Et 


Et 


Et 


H 


H 


H 


H 


CHCH 3 




21.188 


OMe 


Et 


Et 


H 


H 


H 


H 


CHCH 3 




21.189 


Et 


Et 


H 


H 


Me 


Me 


H 


CHCH 3 




21.190 


Et 


ethynyl 


H 


H 


Me 


Me 


H 


CHCH 3 




21.191 


Et 


Et 


H 


-(CH 2 )2- 


H 


COCMe 3 


CHCH 3 




21.192 


Et 


ethynyl 


H 


<CH 2 )r 


H 


COCMe 3 


CHCH 3 




21.193 


Et 


Et 


-(CHzJr 


H 


H 


SOr«-Pr 


CHCH, 
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21.194 


Et 


OMe 




H 


H 


COCMe 3 


CHCH 3 




21.195 


Et 


Et 


H 


Me 


Me 


H 


COCMe 3 


CHCH 3 




21.196 


ethynyl 


Et 


H 


Me 


Me 


H 


S0 2 Me 


CHCH 3 




21.197 


Et 


Et 


Et 


H 


H 


H 


COCMe 3 


CHCH 3 




21.198 


OMe 


Et 


Et 


H 


H 


H 


SOr-n-Pr 


CHCH 3 




21.199 


Et 


Et 


H 


H 


Me 


Me 


COCMe 3 


CHCH 3 




21.200 


Et 


ethynyl 


H 


H 


Me 


Me 


S0 2 -n-Bu 


CHCH 3 




21.201 


Et 


Et 


H 


-(CHaJr 


H 


H 


C(CH 3 ) 2 




21.202 


Et 


ethynyl 


H 




H 


H 


C(CH 3 ) 2 




21.203 


Et 


Et 


-(CH 2 )2- 


H 


H 


H 


C(CH 3 ) 2 




21.204 


Et 


OMe 


-(CH 2 ) 2 - 


H 


H 


H 


C(CH 3 ) 2 




21.205 


Et 


Et 


H 


Me 


Me 


H 


H 


C(CH 3 ) 2 




21.206 


ethynyl 


Et 


H 


Me 


Me 


H 


H 


C(CH 3 ) 2 




21.207 


Et 


Et 


Et 


H 


H 


H 


H 


C(CH 3 ) 2 




21.208 


OMe 


Et 


Et 


H 


H 


H 


H 


C(CH 3 ) 2 




21.209 


Et 


Et 


H 


-(CH 2 )r 


H 


COCMe 3 


C(CH 3 ) 2 




21.210 


Et 


ethynyl 


H 




H 


COCMe, 


C(CH 3 ) 2 




21.211 


Et 


Et 


-<CH2)r 


H 


H 


SOrn-Pr 


C(CH 3 ) 2 




21.212 


Et 


OMe 


-{CH2) 2 - 


H 


H 


COCMe 3 


C(CH 3 ) 2 




21.213 


Et 


Et 


H 


Me 


Me 


H 


COCMe 3 


C(CH 3 ) 2 




21.214 


ethynyl 


Et 


H 


Me 


Me 


H 


S0 2 Me 


C(CH 3 ) 2 




21.215 


Et 


Et 


Et 


H 


H 


H 


COCMe 3 


C(CH 3 ) 2 




21.216 


OMe 


Et 


, Et 


H 


H 


H 


SOz-n-Pr 


C(CH 3 ) 2 




21.217 


Et 


Et 


Me 


Me 


Me 


Me 


H 


CHC0 2 Me 




21.218 


Et 


Et 


H 


H 


H 


H 


H 


CHCOjMe 




21.219 


Et 


Et 


Me 


Me 


Me 


Me 


COCMe 3 


CHC0 2 Me 




21.220 


Et 


Et 


H 


H 


H 


H 


COCMe 3 


CHC0 2 Me 




21.221 


Et 


OMe 


-(CH 2 ) r 


H 


H 


H 


CHCOzMe 




21.222 


Et 


OMe 


"(CH 2 );r 


H 


H 


COCMe 3 


CHCOzMe 
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Rioloaical Examples 
Comparison test: 

The following compounds were tested for their herbidical action: 
compound no. 1.02 




(1.02) 



according to the present invention, and compound A 




(compound A). 



Example B1: Herbicidal action prior to emergence of the pla nts (ore-emergence action) 
Monocotyledonous and dicotyledonous weeds are sown in plastics pots in standard soil. 
Immediately after sowing, the test substances are applied in the form of an aqueous 
suspension (prepared from a 25 % wettable powder (Example F3, b» or in the form of an 
emulsion (prepared from a 25 % emulsifiable concentrate (Example F1, c)) (500 litres of 
water/ha). The rate of application is 500 g of active substance/ha. The test plants are then 
grown in the greenhouse under optimum conditions. The evaluation is carried out 3 weeks 
after application, using a scale of nine ratings (1 = total damage, 9 = no action). Ratings of 
from 1 to 4 (especially from 1 to 3) indicate good to very good herbicidal action. 
Test plants: Alopecurus (Alo), Avena (Ave), Lolium (Lol), Setaria (Set), Panicum (Pan), 
Sorghum (Sor), Digitaria (Dig), Echinocloa (Ech) and Brachiaria (Bra). 
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Table B1: Pre-emeraence action: 



Pre-emergence action at 500 g of active ingredient/ha 



Comp. No. 


Alo 


Ave 


Lol 


Set 


Pan 


Sor 


Dig 


Ech 


Bra 


compound A 


2 


4 


1 


2 


1 


4 


4 


5 


3 


1.02 


1 


1 


1 


1 


1 


1 


4 


1 


1 



Example B2: H erbicidal action after emergence of the plants (post-ememence action): 
Monocotyledonous and dicotyledonous weeds are grown in standard soil in plastics pots 
under greenhouse conditions. The test substances are applied to the test plants at the 3- to 
6-leaf stage. The test substances are applied at a rate of application of 500 g of active 
substance per hectare in the form of an aqueous suspension (prepared from a 25 % wettable 
powder (Example F3, b)) or in the form of an emulsion (prepared from a 25 % emulsifiable 
concentrate (Example F1, c)) (500 litres of water/ha). The evaluation is carried out 3 weeks 
after application, using a scale of nine ratings (1 = total damage, 9 = no action). Ratings of 
from 1 to 4 (especially from 1 to 3) indicate good to very good herbicidal action. 
Test plants: Alopecurus (Alo), Avena (Ave), Lolium (Loi), Setaria (Set), Panicum (Pan), 
Sorghum (Sor), Digitaria (Dig), Echinocloa (Ech) and Brachiaria (Bra). 

Table B2: Post-emergence action: 



Post-emergence action at 250 g of active ingredient/ha 



Comp. No. 


Alo 


Ave 


Lol 


Set 


Pan 


Sor 


Dig 


Ech 


Bra 


compound A 


3 


3 


2 


2 


1 


3 


2 


1 


2 


1.02 


1 


1 


1 


1 


1 


1 


2 


1 


1 



By comparing the herbicidal activity of compound A with compound no. 1 .02 of the present 
invention, it can be seen that, in the case of all weeds tested, compound no. 1 .02 surprisingly 
exhibits an appreciably improved herbicidal action, although the only difference between that 
compound and compound A is that two ethyl groups have been replaced by methyl groups. 
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Example B3: Herbiddal action prior to the emergence of the plants (pre-emergence action) of 
compounds of the present invention: 

Monocotyledonous and dicotyledonous weeds are sown in standard soil in plastics pots. 
Immediately after sowing, the test substances are applied in the form of an aqueous 
suspension (prepared from a 25 % wettable powder (Example F3, b)) or in the form of an 
emulsion (prepared from a 25 % emulsifiable concentrate (Example F1, c)) (500 litres of 
water/ha). The rate of application is 500 g of active substance/ha. The test plants are then 
grown in the greenhouse under optimum conditions, The evaluation is carried out 3 weeks 
after application, using a scale of nine ratings (1 = total damage, 9 = no action). Ratings of 
from 1 to 4 (especially from 1 to 3) indicate good to very good herbiddal action. 
Test plants: Avena (Ave), Lolium (Lol), Setaria (Set). 

Table B3: Pre-emergence action: MERGE® is used as oil additive in a concentration of 
07 % bv weight of the sorav mixture 





Test plant: 


Comp. No. 


Ave 


Lol 


Set j 


1.01 


1 


1 


1 


1.02 


1 


1 


1 


1.31 


1 


1 


2 


1.35 


1 


1 


1 



The same results are obtained when the compounds of formula I are formulated in 
accordance with Examples F2 and F4 to F8. 

Example B4: Herbiddal action after the emergence of the plants f post-emergence action) of 
compounds of the present invention (for description see Example B2): 
Test plants: Avena (Ave), Lolium (Lol), Setaria (Set). The results are given in the following 
Table B4: 
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Table B4: Post-emeraence action: MERG B8) is used as oil additive in a concentration of 
0.7 % bv weig ht of the sorav mixture. 





Test plant 


| Comp. No. 


Ave 


Lol | Set 


1.01 


1 


1 


1 


1 02 


1 


1 


1 


1.04 


1 


1 




1.05 


1 




? 


1 07 


1 


1 


1 


1.08 


1 


1 




1.10 


1 


1 


1 


1.11 


1 


1 


1 


1.14 


1 






1.15 


1 






1.17 








; 1.19 








1.21 








1.23 








1.26 








1.27 








1.30 








1.31 








1.35 








1.37 








1.39 








1.40 






2 


1.43 




2 


2 
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The same results are obtained when the compounds of formula I are formulated in 
accordance with Examples F2 and F4 to F8. 
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Patent Claims : 

1 . A compound of formula I 




wherein 

and R 3 are each independently of the other ethyl, haloethyl, ethynyl, CrCzalkoxy, 
d-Cahaloalkoxy, d^lkylcarbonyl, d-Cahydroxyalkyl or Ci-Czalkoxycarbonyl; 
Q is a group 




(Q 5 ), (Qe). (Qr). (Qa) 
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16 



55 



137 



(Q10); 



R4 and R 5 are each independently of the other d-Ci 0 alkyl, Crdoalkenyl, drdoalkynyl, 
d-Ciohaloalkyl, Crdoalkoxyalkyl, d-doalkenyloxyalkyl, C3-C 10 alkynyloxyalkyl f Cz-C 10 alkyl- 
thioalkyl, Cr-doalkylsulfinylalkyl, d-Cioalkylsulfonylalkyl, Ca-CioalkylcarbonyJalkyI, C2-C10-N- 
alkoxyiminoalkyl, C r Ci 0 alkoxycarbonylalkyl t d-C 10 aminoalkyl, Cs-dodialkylaminoalkyl, 
Cz-Cioalkylaminoalkyl, d-C 10 cyanoalkyl, d-CiocycloalkylalkyI, d-Ciophenylalkyl, d-d<r 
heteroarylalkyl, d-C 10 phenoxyalkyl t d-Cioheteroaryloxyalkyl, d-Ci 0 alkylideneaminooxy- 
alkyl, d-Ctonitroalkyl, dC 10 trialkylsilylalkyl, C^oalkylaminocarbonylalkyl, CrC 10 dialkyl- 
aminocarbonylalkyl, C^ioalkylaminocartonyloxyalkyl, C 3 -Ciodialkylaminocarbonyloxalkyl, 
Crdoalkoxycarbonylaminoalkyl, Ci-Cio-N-alkoxycarbonyl-N-alkylaminoalkyI, d-C 10 cyclo- 
alkyl, aryl or heteroaryl; or 

R4 and R5, together with the atoms to which they are bonded, form a 5- to 7-membered cyclic 
group that may contain one or two hetero atoms selected from nitrogen, oxygen and sulfur 
and that, in addition, may contain a fused or spiro-bound alkylene or alkenylene chain 
consisting of from 2 to 6 carbon atoms, which chain may in turn contain one or two hetero 
atoms selected from oxygen and sulfur, wherein the cyclic group may be substituted by 
phenyl or benzyl, which in turn may be substituted by halogen, d-C e alkyl, d-dhaloalkyl, 
d-dcycloalkyl, hydroxy, d-dalkoxy, d-dalkoxy-d-dalkoxy, d-dhaloalkoxy or by nitro; 
R 2l R« and R32 are each independently of the others d-d 0 alkyl, Cz-doalkenyl, C r C 10 alkynyl, 
d-dohaloalkyl, Crdoalkoxyalkyl, d-doalkenyloxyalkyl, Ca-doalkynyloxyalkyl, d-doalkyl- 
thioalkyl, Cz-Cioalkylsulfinylalkyl, d-doalkylsutfonylalkyl, C2-C 10 alkylcarbonylalkyl, C3-C10- 
cycloalkyl, aryl or heteroaryl; 

R 7l R31 and R33 are each independently of the others hydrogen, d-doalkyl, CrCiQalkenyl, 
Cz-Cioalkynyl or CrCioalkoxyalkyl; 

Ra is hydrogen, d~C 10 alkyl, d-C 10 haloalkyl, CrCioalkoxyalkyl, d-Cioalkenyloxyalkyl, C3-C10- 
alkynyloxyalkyl, C2-C 10 alkylthioalkyl, dCioalkylsuffinylalkyl, CrCioalkylsulfonylaikyl. d-do- 
cycloalkyl, aryl or heteroaryl; or 

Re and R 7 or R 2 and R 31 or R32 and R33, together with the atom to which they are bonded, 
form a saturated 3- to 7-membered cyclic group that may contain one or two hetero atoms 
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selected from nitrogen, oxygen and sulfur, or Re and Re, together with the atoms to which 
they are bonded, form a 5- to 7-membered cyclic group that may contain one or two hetero 
atoms selected from nitrogen, oxygen and sulfur; 

Ro, R10, R11 and R« are each independently of the others d-doalkyl, C 2 -C 10 alkenyl. d-do- 
alkynyl, d-C 10 haloalkyl, C r Cioalkoxyalkyl, CrCioalkenyloxyalkyl, C 3 -C 10 alkynyloxyalkyl. 
Ca-Cioalkylthioalkyl, d-doalkylsulfinylalkyl, d-doalkylsulfonylalkyl, d-doalkylcarbonylalkyl, 
C 3 -C 10 cycloalkyl, aryl or heteroaryl; or 

R 9 and Rn or R 9 and Rio, together with the atoms to which they are bonded, form a 5- to 7- 
membered cyclic group that may contain one or two hetero atoms selected from nitrogen, 
oxygen and sulfur; 

R13, Ri4. R34 and R35 are each independently of the others Ci-C 10 alkyl, CrC 10 alkenyl, C2-C10- 
alkynyl, d-d 0 haloalkyl, CrCioalkoxyalkyl, d-Cioalkenyloxyalkyl, d-doalkynyloxyalkyl, 
CrCioalkylthioalkyl, d-Cioalkylsulfinylalkyl. d-doalkylsurfonylalkyl, d-Cioalkylcarbonylalkyl, 
C 3 -Ciocycloalkyl, aryl or heteroaryl; or 

R 13 and R u or R34 and R35, together with the atoms to which they are bonded, form a 5- to 7- 
membered cyclic group that may contain one or two hetero atoms selected from nitrogen, 
oxygen and sulfur, 

R, 5 is Ci-Cioalkyl, d-doalkenyl, C 2 -Cioalkynyl, C,-C, 0 haloalkyl, d-doalkoxyalkyl, Ca-C 10 - 
alkenyloxyalkyl, C 3 -Cioalkynyloxyalkyl. d-doalkylthioalkyl, CrCioalkyteurfinylalkyl, Cz-do- 
alkylsurfonylalkyl, Crdoalkylcarbonylalkyl, Cz-Cioalkoxycarbonylalkyl, d-Coaminoalkyl, 
Ce-CiodialkylaminoalkyI, Ca-CioalkylaminoalkyI, Ci-Ciocyanoalkyl, C 4 -Ciocycloalkylalkyl, 
d-dophenylalkyl, d-doheteroarylalkyl, d-dophenoxyalkyl, Ci-doheteroaryloxyalkyl, 
Ci-donKroalkyl, d-Ciocycloalkyl, aryl or heteroaryl; 

R 18 is d-doalkyl, C 2 -C,oalkenyl, Cj-doalkynyl, d-dohaloalkyl. Cr-doalkoxyalkyl, Ca-do- 
alkenyloxyalkyl, C 3 -Cioalkynyloxyalkyl. CrCioalkylthiolkyl, Cj-doalkylsulfinylalkyl, C2-C10- 
alkylsulfonylalkyl, C 3 -Ci 0 cycloalkyl, aryl or heteroaryl; 

R 17 is d-doalkyl, Cj-doalkenyl, C2-C 10 alkynyl, C,-Ciohaloalkyl, Ca-doalkoxyalkyl, C3-C 10 - 

alkenyloxyalkyl, C 3 -C 10 alkynyloxyalkyl. d-Cioalkylthioalkyl, d-Cioalkylsulfinylalkyl, C2-C10- 

alkylsulfonylalkyl. CrCioalkyicarbonylalkyl. d-Ciocycloalkyl, aryl or heteroaryl; 

R 18 is hydrogen, Cydoalkenyl, Ca-Cioalkynyl, d-doalkyl or d-Cioalkoxyalkyl; or 

R 17 and Ri 8 , together with the atoms to which they are bonded, form a 3- to 7-membered 

cydic group that may contain one or two hetero atoms selected from nitrogen, oxygen and 

sulfur, 

Y is oxygen, sulfur, dR« or N-Rm', 
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R 19 and R36 are each independently of the other d-Coalkyl, d-doalkenyl, C2-C 10 alkynyl, 
Ci-Ciohaloalkyl, phenyl or heteroaryl; or 

R 18 and R19 or R 1B and Rse, together with the atom to which they are bonded, form a 
saturated 5- to 7-membered cyclic group that may contain one or two hetero atoms selected 
from nitrogen, oxygen and sulfur, 

G 1( G 2l G 3 , G 4 , G 9 , G 6 , G7, G 8 . G 9 and G10 are each independently of the others hydrogen, 
-C(X,)-R2o, -C(X2)-X3-R 2 i. -C(X4)-N(R22)-R23, -S02-R24, an alkali metal cation, alkaline earth 
metal cation, sulfonium cation or ammonium cation, -P(X 5 )(R2s)-R26 or-CH 2 -Xe-R27; 
Xi, X 2l Xa, X4 , Xs and X» are each independently of the others oxygen or sulfur; 
R20. R21. R22 and R» are each independently of the others hydrogen, d-doalkyl, d-do- 
alkenyl. d-doalkynyl, Ci-Ciohaloalkyl, d-C«»cyanoalkyl, Ci-Ci 0 nitroalkyl, d-doaminoalkyl, 
d-Csalkylamino-d-dalkyl, CrCsdialkylamino-Ci-CsalkyI, d-Crcycloalkyl-d-Csalkyl, 
Crdoalkoxyalkyl, d-Ci<>alkenyloxyalkyl, C 4 -Ci 0 alkynyloxyalkyl, d-doalkylthioalkyl, C1-C5- 
alkylsulfoxyl-Ci-dalkyl, d-Csalkylsulfonyl-Ci-CsalkyI, CrCaalkylideneaminooxy-d-dalkyl, 
C 1 ^ 5 all<ylcarbonyl^ 1 <:$alkyl,Ci-Csalkoxycarbonyl-Ci-Csalkyl. d-Csaminocarbonyl-d-d- 
alkyl, d-Csdialkylaminocarbonyl-d-Csalkyl. d^salkylcarbonylamino-d-dalkyl, d-C 5 alkyl- 
carDonyl-(CrC5alkyl)-aminoalkyl, d-Cetrialkylsilyl-d-dalkyl, phenyl-d-dalkyl, heteroaryl- 
d-dalkyl, phenoxy-d-C 5 alkyl, heteroaryloxy-d-C 5 alkyl, d-dalkenyl, Crdhaloalkenyl, 
d-Cscydoalkyl. phenyl, or phenyl substituted by d-Cjalkyl, d-C 3 haloalkyl. Ci-C 3 alkoxy, 
d-C 3 haloalkoxy, halogen, cyano or by nitro, or heteroaryl or heteroarylamino, or heteroaryl 
or heteroarylamino substituted by d-Csalkyl. d-Cshaloalkyl, Ci-C 3 alkoxy, d-dhaloalkoxy, 
halogen, cyano or by nitro, diheteroarylamino, or diheteroarylamino substituted by d-dalkyl, 
d-C 3 haloalkyl, d-C 3 alkoxy, d-Cshaloalkoxy, halogen, cyano or by nitro, phenylamino, or 
phenylamino substituted by d-C 3 alkyl, d-dhaloalkyl, d-dalkoxy, d-Cshaloalkoxy, 
halogen, cyano or by nitro, diphenylamino, or diphenylamino substituted by d-C 3 alkyl, 
d-dhaloalkyl, d-Csalkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, or C 3 -d- 
cycloalkylamino, di-CrC7cycloalkylamino or d-dcycloalkoxy; 
R24, R25 and Rm are hydrogen, d-doalkyl, CrC 10 alkenyl, CrCioalkynyl, d-C 10 haloalkyl, 
d-docyanoalkyl, d-Cionitroalkyl, Ci-Cioaminoalkyl, d-Csalkylamino-d-dalkyl, d-d- 
dialkylamino-d-Csalkyl, d-dcycloalkyl-d-Csalkyl, d-doalkoxyalkyl, d-Cioalkenyloxyalkyl, 
d-Cioalkynyloxyalkyl. d-doalkylthioalkyl, d-dalkylsulfoxyl-d-Csalkyl, d-dalkylsulfonyl- 
d-C 5 alkyl, CrCealkylideneaminooxy-d-Csalkyl, d-Csalkylcarbonyl-d-Csalkyl, d-dalkoxy- 
carbonyl-d-Csalkyl, d-C 5 aminocarbonyl-d-Csalkyl, d-Csdialkylaminocarbonyl-d-Csalkyl, 
d-Csalkylcarbonylamino-Ci-CsalkyI, d-Csalkylcarbonyl-td-CsalkyO-aminoalkyl, d-Cetri- 
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alkylsilyl-Ci-C 5 alkyl. phenyl-C-Csalkyl, heteroaryl-d-Csalkyl, phenoxy-Ci-C 5 alkyl, 
heteroaryloxy-d-Cjalkyl, C2-C 5 alkenyl, C r C 5 haloalkenyl, C 3 -C 8 cycloalkyl, phenyl, or phenyl 
substituted by C,-C 3 alkyl, C-Cahaloalkyl, C,-C 3 alkoxy, Ci-C 3 haloalkoxy, halogen, cyano or 
by nitro, or heteroaryl or heteroarylamino, or heteroaryl or heteroarylamino substituted by 
d-dalkyl, Ci-C 3 haloalkyl, d-C 3 alkoxy. d-dhaloalkoxy, halogen, cyano or by nitro, 
diheteroarylamino, or diheteroarylamino substituted by d-C 3 alkyl, d-C3haloalkyl, d-dr 
alkoxy, Ci-C 3 haloalkoxy, halogen, cyano or by nitro, phenylamino, or phenylamino sub- 
stituted by d-Cjalkyl, d-dhaloalkyl, d-C 3 alkoxy, d-dhaloalkoxy, halogen, cyano or by 
nitro, diphenylamino, or diphenylamino substituted by d-dalkyl, d-dhaloalkyl, d-d- 
alkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, or d-dcycloalkylamino, di-d-dcyclo- 
alkylamino, d-dcycloalkoxy, d-C 10 alkoxy, Ci-Ciohaloalkoxy, d-dalkylamino, d-ddi- 
alkylamino, benzyloxy or phenoxy, wherein the benzyl and phenyl groups may in turn be 
substituted by d-C 3 alkyl, d-C 3 haloalkyl, d-dalkoxy, Ci-C 3 haloalkoxy, halogen, cyano or 
by nitro; 

Rar is d-doalkyl, C 2 -Cioalkenyl, C2-C 10 alkynyl, C,-C 10 haloalkyl, d-C 10 cyanoalkyl, d-do- 
nitroalkyl. d-doaminoalkyl, d-dalkylamino-d-dalkyl. d-ddialkylamino-d-dalkyl, 
d-dcycloalkyl-d-dalkyl, d-doalkoxyalkyl, d-doalkenyloxyalkyl. d-C 10 alkynyloxyalkyl, 
d-doalkylthioalkyl, d-C 5 alkylsulfoxyl-d-dalkyl, d-C s alkylsulfonyl-d-C s alkyl. Crdalkyl- 
ideneaminooxy-Ci-C s alkyl. d-dalkylcarbonyl-d-Csalkyl, d-C 5 alkoxycarbonyl-d-C 5 alkyl, 
d-Csaminocarbonyl-Ci-Csalkyl, C2-C8dialkylaminocarbonyl-d-C 5 alkyl, d-Csalkylcarbonyl- 
amino-d-dalkyl. Cf<fcrtkylcMbonyKCi<*tf^^ 

phenyl-Ci-C s alkyl, heteroaryl-d-dalkyl, phenoxy-d-dalkyl, heteroaryloxy-d-C 5 alkyl, 
Cz-Csalkenyl, d-dhaloalkenyl. d-dcycloalkyl, phenyl, or phenyl substituted by d-dalkyl, 
d-dhaloalkyl, d-dalkoxy, d-C 3 haloalkoxy, halogen, cyano or by nitro, or heteroaryl or 
heteroarylamino. or heteroaryl or heteroarylamino substituted by d-dalkyl. d-dhaloalkyl, 
d-dalkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, diheteroarylamino. diheteroaryl- 
amino substituted by d-dalkyl, d-dhaloalkyl, d-C 3 alkoxy, d-dhaloalkoxy, halogen, 
cyano or by nitro, or phenylamino, phenylamino substituted by d-C^lkyl, d-C 3 haloalkyl, 
d-dalkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, diphenylamino. diphenylamino 
substituted by d-dalkyl, d-C 3 haloalkyl, d-C 3 alkoxy, d-dhaloalkoxy, halogen, cyano or 
by nitro, d-dcycloalkylamino, di-d-dcycloalkylamino, d-dcycloalkoxy or d-C 10 alkyl- 
carbonyl; 

Y 2 is oxygen, sulfur, C-R140-R141 or N-R142. 
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Rss is d-doalkyl, d-doalkenyl, d-Cioalkynyl, d-C,ohaloalkyl. d-doalkoxyalkyl, d-C 10 - 

alkenyloxyalkyl, C 3 -C 10 alkynyloxyalkyl, d-doalkylthioalkyl, d-doalkylsulfinylalkyl, CrC 10 - 

alkylsuifonylalkyl, Cz-CioalkylcarbonylalkyI, C 3 -Ciocycloalkyl, aryl or heteroaryl; 

R 137 is hydrogen, d-doalkyl, d-Cioalkenyl, d-doalkynyl or d-d<>alkoxyalkyl; or 

Rss and R137, together with the atoms to which they are bonded, form a 3- to 7-membered 

cyclic group that may contain one or two hetero atoms selected from nitrogen, oxygen and 

sulfur 

R 1M and Ri 39 are each independently of the other hydrogen, d-C 10 alkyi, CrCioalkenyl, 
C 2 -Ci 0 alkynyl or d-Cioalkoxyalkyl; and 

R 140 and R M i are each independently of the other hydrogen, d-doalkyl, d-doalkenyl, 
d-Cioalkynyl or Ci-Cioalkoxyalkyl; or 

Rss and C-R140, together with the atoms to which they are bonded, form a saturated or 
unsaturated 3- to 7-membered cyclic group that may contain one or two hetero atoms 
selected from nitrogen, oxygen and sulfur, 

R 142 is hydrogen, d-doalkyl, C,-Ciohaloalkyl, d-doalkoxyalkyl, d-doafkenyloxyalkyl, 
d-Cioalkynyloxyalkyl, Ca-Cioalkylthioalkyl, d-doalkylsulfinylalkyl, Crdoalkylsulfonylalkyl, 
d-Ciocycloalkyl, aryl or heteroaryl; or 

Rss and N-R 142 , together with the atoms to which they are bonded, form a saturated or 
unsaturated 3- to 7-membered cyclic group that may contain one or two hetero atoms 
selected from nitrogen, oxygen and sulfur; 

or an agronomically tolerable salt, isomer or enantiomer of such a compound. 

2. A compound according to claim 1, wherein Q is Qi, Q 2 , Cb, Q4, Q 6 , Qe, Q7, Qe or Q 9 . 

3. A process for the preparation of a compound of formula I according to claim 1 , wherein a 
compound of formula XXX 

Q-H (XXX) 

wherein Q is Q,, Q 2 , Q 3 . Q4, Qs, Q«, Q 7 , Qo, Q« or Q 10 , the substituents of which, with the 
exception of G,. G 2 , Ga, G 4 , G s . Go, G7, G,, G 9 and Gi 0 , have the meanings given above, and 
G1, G 2 , G 3 , G 4 , G s , G 6 , G7, G«, G» and G i0 are hydrogen, is reacted with a compound of 
formula XXXI 
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wherein Ri and R 3 are as defined for formula I and Hal is chlorine, bromine or iodine, in the 
presence of an inert solvent, a base and a palladium catalyst at temperatures of from 30 to 
250°C. 



4. A herbicidal and plant growth-inhibiting composition that comprises a herbicidaliy effective 
amount of a compound of formula I on an inert carrier. 

5. A method of controlling undesired plant growth that comprises applying a herbicidaliy 
effective amount of an active ingredient of formula I, or of a composition comprising such an 
active ingredient, to the plants or to the locus thereof. 

6. A method of inhibiting plant growth that comprises applying a herbicidaliy effective amount 
of an active ingredient of formula I, or of a composition comprising such an active ingredient, 
to the plants or to the locus thereof. 

7. A selective-herbicidal composition that comprises as active ingredient, in addition to 
customary inert formulation adjuvants, a mixture of 

a) a herbicidaliy effective amount of a compound of formula I according to claim 1, with the 
proviso that Q is other than Qi; 

and 

b) a herbicide-antagonistically effective amount either of a compound of formula X 




O 



wherein 
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R 37 is hydrogen, Ci-C 8 alkyl, or Ct-C 8 alkyl substituted by d-Caalkoxy or by C 3 -C 6 alkenyloxy; 
and X 7 is hydrogen or chlorine; or of a compound of formula XI 



wherein 

E is nitrogen or methine; 

Rm is -CCI 3| phenyl or phenyl substituted by halogen; 

R39 and R40 are each independently of the other hydrogen or halogen; and 

Rn is C 1 -C 4 alkyl; or of a compound of formula XII 



wherein R44 and R45 are each independently of the other hydrogen or halogen, and 
R4a, R47 and R40 are each independently of the others d-C^alkyl, or of a compound of 
formula XIII 




40 




(XII), 




wherein A 2 is a group 
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or 



Rr 



Rs 




Rs, and Ra are each independently of the other hydrogen, C,-C 8 alkyl, C 3 -C 8 cycloalkyl, 



interrupted by oxygen, sulfur, SO, S0 2 , NH or by -N(d-C 4 alkyl)-; 
R53 is hydrogen or d-dalkyl; 

R49 is hydrogen, halogen, cyano, trifluoromethyl, nitro, Ci-C 4 alkyl, Ci-C 4 alkoxy. d-C 4 alkyl- 
thio, d-C 4 alkylsulfinyl, d-C 4 alkylsulfonyl, -COORj, -CONRkRm, -COR,,, -S0 2 NR k R m or 
-OSOj-d-dalkyl; 

Rg is hydrogen, halogen, cyano, nitro, d-C 4 alkyl, d-C 4 haloalkyl, Ci-C 4 alkylthio, d-C 4 alkyl- 
sulfinyl, C,-dalkylsulfonyl, -COOR,, -CONRkRm, -COR,,, -S0 2 NR| t R m , -OSO r C,-C 4 alkyl, 
Ci-dalkoxy, or d-C 6 alkoxy substituted by d-C 4 alkoxy or by halogen, C 3 -C B alkenyloxy, 0 r 
Crdalkenyloxy substituted by halogen, or C 3 -C a alkynyloxy, or R, 9 and R50 together form a 
d-C 4 alkylene bridge that may be substituted by halogen or by d-dalkyl, or together form a 
C 3 -C 4 alkenylene bridge that may be substituted by halogen or by Ci-C 4 alkyl, or together form 
a dalkadienylene bridge that may be substituted by halogen or by d-C 4 alkyl; 
Rso and Rt, are each independently of the other hydrogen, halogen, d-dalkyl, trifluoro- 
methyl, d-dalkoxy, d-C 6 alkylthio or -COORji 




, or C,-C 4 alkyl substituted by d-C 4 alkoxy 




; or R 51 and R52 together form a C 4 -C 6 alkylene bridge that may be 
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Re is hydrogen, halogen, nitro, C t -C 4 alkyl or methoxy; R<, is hydrogen, halogen, nitro, 
C,-C4alkyl, Ci-C 4 alkoxy, Ci-C 4 alkylthio, d-dalkylsulfinyl, d-C 4 alkylsulfonyl, -COORj or 
CONRkRn,; 

R, is hydrogen, halogen, CrC 4 alkyl, -COOR,, trifluoromethyl or methoxy, or R* and R, 
together form a C$-C 4 alkylene bridge; 

Rp is hydrogen, halogen, Ci-C 4 alkyl, -COOR,, trifluoromethyl or methoxy; Rq is hydrogen, 

halogen, nitro, d-C 4 alkyl. C,-C 4 alkoxy, C,-C 4 alkylthio, Ci-C 4 alkylsulfinyl, C,-C 4 alkylsulfonyl. 

-COORj or CONRkRn,; or Rp and Rq together form a C3-C 4 alkylene bridge; 

Rr is hydrogen, halogen. Ci-C 4 alkyl, -COORj, trifluoromethyl or methoxy; Rs is hydrogen, 

halogen, nitro, d-C 4 alkyl, Ci-C 4 alkoxy, d-C 4 alkylthio, C,-C 4 alky1sulfinyl, d-C 4 alkylsulfonyl, 

-COOR, or CONRkRffl,' or Rr and Rs together form a C 3 -C 4 alkylene bridge; 

Rt is hydrogen, halogen, Ci-C 4 alkyl, -COOR,, trifluoromethyl or methoxy; Ru is hydrogen, 

halogen, nitro, C,-C 4 alkyl, Ci-C 4 alkoxy, d-C 4 alkylthio, d-dalkylsulfinyl, Ci-C 4 alkylsulfonyl. 

-COOR, or CONRkRm; , or Rv and Ru together form a Cydalkylene bridge; 

R f and Rv are hydrogen, halogen or d-C 4 alkyl; 

R x and R y are each independently of the other hydrogen, halogen, Ci-C 4 alkyl, d-C 4 alkoxy, 

d-C 4 alkylthio, -COORm, trifluoromethyl, nitro or cyano; 

Rj, Rk and Rm are each independently of the others hydrogen or d-C 4 alkyl; or 

R* and Rm together form a d-dalkylene bridge that may be interrupted by oxygen, NH or by 

-N(C,-C 4 alkyl)-; 

R„ is d-C 4 alkyl, phenyl, or phenyl substituted by halogen, d-C 4 alkyl, methoxy, nitro or by 
trifluoromethyl; 

Rm is hydrogen, d-C 10 alkyt, d-C 4 alkoxy-d-C 4 alkyt, d-C 4 alkylthio-Ci-C 4 alkyl, di-d-C 4 - 
alkylamino-Ci-C 4 alkyl, halo-d-C 8 alkyl, d-dalkenyl, halo-CrC 8 alkenyl, d-Cealkynyl, 
Ca-dcycloalkyl. halo-Cs-CTcycloalkyl, C,-C,alkylcarbonyl, allylcarbonyl, Cj-dcyclo- 
alkylcarbonyl, benzoyl, which is unsubstituted or substituted on the phenyl ring identically or 
differently up to three times by halogen, C,-C 4 alkyl, halo-d-dalkyl, halo-d-dalkoxy or 
d-C 4 alkoxy; orfuroyl, thienyl; or Ci-C 4 alkyl substituted by phenyl, halophenyl, 
C,-C 4 alkylphenyl, d-C 4 alkoxyphenyl, halo-Ci-C 4 alkylphenyl, halo-C,-C 4 alkoxyphenyl, 
d-C 8 alkoxycarbonyl, d-C^lkoxy-d-Cealkoxycarbonyl, d-dalkenyloxycarbonyl, CrC r 
alkynyloxycarbonyl, Ci-C 8 alkylthiocarbonyl, Cs-Csalkenylthiocarbonyl, Cs-dalkynylthio- 
carbonyl, carbamoyl, mono-C^^lkylaminocarbonyl, di-d-C 4 alkylaminocarbonyl; or phenvl^ 
aminocarbonyl, which is unsubstituted or substituted on the phenyl identically or differently 
up to three times by halogen, d-C 4 alkyl, halo-Ci-C 4 alkyl, halo-Ci-C 4 alkoxy or d-C 4 alkoxy or 
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once by cyano or nitro; or dioxolan-2-yl, which is unsubstituted or substituted by one or two 
CrC 4 alkyl radicals, or dioxan-2-yl, which is unsubstituted or substituted by one or two 
Chalky! radicals, or d-C 4 alkyl, which is substituted by cyano, nitro, carboxyl or by 
alkylthio-d-Csalkoxycarbonyl; 
or of a compound of formula XIV 



N 



O 



. CHC1 (XIV), wherein Rse and R 57 are each independently of 



R 57 



/ 




the other d-C 6 alkyl or Cj-Cealkenyl; or Rse and R57 together are ° , : Rse and 

R59 are each independently of the other hydrogen or Ci-C 6 alkyl; or Rse and Rs? together are 

R 42 




Reo and Rei are each independently of the other d-C 4 alkyl. or Reo and Rei together are 
-(CH 2 ) 5 -; 



Re 2 is hydrogen, d-C 4 alkyl or ^s^5\^ : 
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or Rse and R57 together are 




Rw, Re4, Res. Ree, Rar, Res, Reg, R70, R71, R72, Rts, R74, R75, R76, R77 and R 78 are each 
independently of the others hydrogen or Ci-C 4 alkyl; 
or of a compound of formula XV 




(XV), 



wherein R 8 o is hydrogen or chlorine and R™ is cyano or trifluoromethyl; 
or of a compound of formula XVI 




CI 

wherein Rai is hydrogen or methyl; 
or of a compound of formula XVI 




CI 



wherein Rai is hydrogen or methyl; 
or of a compound of formula XVII 
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»VrQL$ (XVn) ' 



wherein 

Rb2 is hydrogen, d-C 4 allcyl, or d-dalkyl substituted by d-dalkyl-X r or by d-dhalo- 
alkyl-X^, or is d-dhaloalkyl, nitro, cyano, -COORss, -NRmRst. -S0 2 NR88Re9 or -CONRmRmI 
R„3 is hydrogen, halogen, C,-C 4 alkyl, trifluoromethyl, d-dalkoxy or d-dhaloalkoxy; 
R* is hydrogen, halogen or d-dalkyl; 

U, V, Wi and Z< are each independently of the others oxygen, sulfur, CfRaJRa. carbonyl. 



C=\ LI A \ R 1Q2 

NR*. or a group N Q V 1 or 0 — V , wherein R 102 is 




d-dalkenyl or d-dalkynyl; with the provisos that 

a) at least one of the ring members U, V, W, or Z« is carbonyl, and a ring member adjacent to 

O 

C=\ II_A 

that ring member or to those ring members is the group X Q — / or 

r/ 



c=8 



* R 

\ / 102 



, that group appearing only once; and 



b) two adjacent ring members U and V, V and W, and W, and Z4 cannot simultaneously be 
oxygen; 

R95 and R96 are each independently of the other hydrogen or d-C 8 alkyl; or 
R95 and Rse together form a CrC 6 alkylene group; 
Ai is R99-Y1- or -NR97R98; 
X 2 is oxygen or -S(0) 8 ; 
Y1 is oxygen or sulfur; 

Rot is hydrogen, d-C 8 alkyl. d-dhaloalkyl, d-dalkoxy-d-dalkyl, Crdalkenyloxy-d-d- 
alkyl, or phenyl-d-C 8 alkyl in which the phenyl ring may be substituted by halogen, d-d- 
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aikyl, trifluoromethyl, methoxy or by methyl-SfO),-, or is d-dalkenyl, d-dhaloalkenyl, 

phenyl-CrCealkenyl, d-dalkynyl, phenyl-d-dalkynyl, oxetanyl, ffuryl or tetrahydrofuryl; 

Res is hydrogen or d-C 4 alkyl; 

Ree is hydrogen, d-dalkyl or d-dalkylcarbonyl; 

Rb7 is hydrogen or d-C 4 alkyl; or 

R« and Re 7 together form a C 4 - or C 5 -alkylene group; 

Rm. Rw, R«j and R M are each independently of the others hydrogen or d-dalkyl; or Ree 

together with Rw, or R w together with Rm, are each independently of the other C 4 - or Cr 

alkylene in which one carbon atom may have been replaced by oxygen or by sulfur, or one or 

two carbon atoms may have been replaced by -NR 10 o-; 

Rw, R 100 and R w are each independently of the others hydrogen or d-Csalkyl; or 

R 92 and R w together are Crdalkylene; 

R M is hydrogen or Ci-C 8 alkyl; 

R«t is hydrogen, d-dalkyl, phenyl or phenyl-d-dalkyl, wherein the phenyl rings may be 

substituted by fluorine, chlorine, bromine, nitro, cyano, -OCH 3 , d-dalkyl or by CH3SO2-. or 

is C-dalkoxy-d-Cealkyl, Cj-C 6 alkenyl or Cj-C«alkynyl; 

R m is hydrogen, d-Csalkyl, d-dalkenyl or Cj-Cealkynyl; or 

R 97 and Rge together are C 4 - or Cs-alkylene in which one carbon atom may have been 

replaced by oxygen or by sulfur, or one or two carbon atoms may have been replaced by 

-NR101-; 

R 10 i is hydrogen or d-dalkyl; 
r is 0 or 1; and 
s is 0, 1 or 2, 

or of a compound of formula XVIII 



wherein R 103 is hydrogen, d-dalkyi. d-Cecycloalkyl, d-dalkenyl or d-C«alkynyl; and R 104 , 
R 10S and Rim are each independently of the others hydrogen, d-C«alkyl, d-Cecycloalkyl or 




R 



106 
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d-Cealkoxy, with the proviso that one of the substituents Ri«, Rios and R 106 is other than 
hydrogen; 

or of a compound of formula XIX 




wherein Z 5 is N or CH, n is 0, 1, 2 or 3 when Z5 is N, and n is 0, 1, 2, 3 or4 when Z5 is CH, 
R 107 is halogen, C,-C 4 alkyl, d-dhaloalkyl, C,-C 4 alkoxy, C,-C 4 haloalkoxy, nitro, d-dalkyl- 
thio, Ci-C 4 alkylsulfonyl, d-dalkoxycarbonyl, phenyl or phenoxy, or phenyl or phenoxy 
substituted by C,-C 3 alkyl, C,-C 3 haloalkyl, C,-C 3 alkoxy, d-dhaloalkoxy, halogen, cyano or 
by nitro; 

r 108 is hydrogen orCi-C 4 alkyl, R100 is hydrogen, Ci-C 4 alkyl, C 3 -C 6 cycloalkyl, Crdalkenyl, 

C2-C 6 alkynyl, d-dhaloalkyl, d-dhaloalkenyl, d-dhaloalkynyl, d-dalkylthio-d-dalkyl, 

Ci-C 4 alkylsulfonyl-C,-C 4 alkyl, d-dalkoxy-d-dalkyl, d-C 4 alkenyloxy-d-C 4 alkyl or d-d- 

alkynyloxy-d-dalkyl; 

or of a compound of formula XX 




(XX). 



wherein Ze is oxygen or N-Rn 0 and Rno is a group of formula 

O 

wherein R 11t and Ru 2 are each independently of the other cyano, hydrogen, C-C 4 alkyl. 
d-Cecycloalkyl, C2-C 6 alkenyl, aryl, phenyl or heteroaryl, or phenyl, aryl or heteroaryl 
substituted by Ci-dalkyl, d-C 3 haloalkyl. d-dalkoxy, Ci-dhaloalkoxy, halogen, cyano or 
by nitro; 
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or of a compound of formula XXI 
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wherein Z 7 is oxygen, sulfur, SO, S0 2 or CH 2 , R m and R 1M are each independently of the 
other hydrogen, halogen or Ci-C 4 alkyl, W 2 and W 4 are each independently of the other 
CH 2 COORn 5 or COORons or together are a group of formula -(CH 2 )C(0)-0-C(0)-(CH 2 )-, and 
R 115 and Rons are each independently of the other hydrogen, d-C 4 alkyl, CrC 4 alkenyl, QrCe- 
alkynyl, Ca-Cecycloalkyl, Ci-C 4 haloalkyl, or a metal cation or an ammonium cation; 
or of a compound of formula XXII 




(XXII), 



wherein R 119 and Rim are each independently of the other hydrogen, halogen or d-C 4 halo- 
alkyl, R 121 is hydrogen, Ci-C 4 alkyl, C3-C 4 alkenyl, C3-C 4 alkynyl, C,-C 4 haloalkyl, C 3 -C6cyclo- 
alkyl, a metal cation or an ammonium cation, Za is N, CH, C-F or C-Ci and W 4 is a group of 
formula 




wherein Ri» and R 123 are each independently of the other hydrogen or C,-C 4 alkyl and R, M 
and R i25 are each independently of the other hydrogen or Ci-C 4 alkyl; 
or of a compound of formula XXIII 
O 
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wherein R126 is hydrogen, cyano, halogen, Ci-dalkyl, d-dcycloalkyl, d-C 4 alkoxy, C,-C 4 - 
alkoxycarbonyl, d-dalkylthiocarbonyl, -NH-R 128 , -C(0)NH-Roi 2 8. aryl or heteroaryl, or aryl or 
heteroaryl substituted by C,-C 3 alkyl, d-C 3 haloalkyl, d-dalkoxy, d-Qjhaloalkoxy, halogen, 
cyano or by nitro; 

R 127 is hydrogen, cyano, nitro, halogen, d-dalkyl, d-C 4 haloalkyl, d-C 4 alkoxy or d-dthio- 
alkyl; and 

R 128 and Roi 28 are each independently of the other d-dalkyl, d-C 4 haloalkyl, d-C 4 alkenyl, 
C 3 -C 4 alkynyl, C3-C 4 cycloalkyl, aryl or heteroaryl, or aryl or heteroaryl substituted by d-C 3 - 
alkyl, C,-C 3 haloalkyl, d-C 3 alkoxy, d-dhaloalkoxy, halogen, cyano or by nitro, formyl, 
Ci-C 4 alkylcarbonyl or Ci-C 4 alkylsufonyl; 
or of a compound of formula XXIV 




(XXIV), 



wherein Ri 2 « and Ri M are each independently of the other hydrogen, d-dalkyl, d-C 4 halo- 
alkyl, Ci-C 4 alkoxy, mono-Ci-Cr or di-Ci-Ca-alkylamino, CrC 8 cycloalkyl, d-dthioalkyl, 
phenyl or heteroaryl, Ri 3 i has the meanings of Ri M and in addition is OH, NH 2 , halogen, di- 
d-C 4 aminoalkyl, Ci-C 4 alkylthio, d-C 4 alkylsulfonyl or d-C 4 alkoxycarbonyl, R 132 has the 
meanings of R 129 and in addition is cyano, nitro, carboxyl, d-dalkoxycarbonyl, di-Ci-C 4 - 
aminoalkyl. d-C 4 alkylthk>, d-C 4 alkylsulfonyl, SO2-OH, i-d-C 4 aminoalkylsulfonyl or d-C 4 - 
alkoxysulfonyl, R 133 has the meanings of Ri» and in addition is OH, NH 2 , halogen, di-Ci-C 4 - 
aminoalkyl, pynolidin-1-yl, piperidin-1-yl, morpholin-1-yl, C t -C 4 alkylthio, d-C 4 alkylsulfonyl, 
d-C 4 alkoxycarbonyl, phenoxy, naphthoxy, phenylamino, benzoyloxy or phenylsulfonyloxy; 
or of a compound of formula XXV 




(XXV). 
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wherein R 134 is hydrogen, C 4 alkyl. Ci-C 4 haloalkyl, C 2 -C 4 alkenyl, C r C 4 alkynyl or C,-C 4 alkoxy- 
d-C 4 alkyl, Ri M is hydrogen, halogen, Ci-C 4 alkyl, Ci-C 4 haloalkyl or d-C 4 alkoxy and Rise is 
hydrogen, halogen, C,-C 4 alkyl, C,-C 4 haloalkyl or d-C 4 alkoxy, with the proviso that R 135 and 
Rim are not simultaneously hydrogen, 
or of formula XXVI 




COOR 143 (xxv|) 



wherein 

R 143 is hydrogen, an alkali metal cation, alkaline earth metal cation, sulfonium cation or 
ammonium cation or ethyl; 




(XXVII), 



(R147). 



m 



M45 



wherein R 144 and R 145 are each independently of the other hydrogen, d-dalkyl, C^Ce- 
alkenyl, C 2 -C«alkynyl or d-dcycloaikyl; 

Ri48 is hydrogen, halogen, d-dalkyl, d-dhaloalkyl or d-dhaloalkoxy; 

R 147 is hydrogen, halogen, Ci-C 4 alkyl, d-dhaloalkyl, d-dalkoxy, d-dhaloalkoxy, d-d- 

alkylthio, d-dalkoxycarbonyl or nitro; 

n^ is 0, 1 , 2 or 3; and 

m is 1 or 2; 

or of formula XXVIII 




(XXVIII), 
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wherein 

Rue is hydrogen, d-Cealkyl, d-C 8 alkoxy, d-dalkylthio, C 3 -C 8 cycloalkyl, phenyl, phenyl- 
d-C 6 alkyl or heteroaryl; wherein the said groups may be substituted by halogen, cyano, 
nitro, amino, hydroxy, carbonyl, carboxyl, formyl, carbonamide or by sulfonamide; 
R 149 is hydrogen, d-C 6 alkyl or Ci-C 4 haloalkyl ; 

each Rim is independently of any other(s) hydrogen, halogen, d-C 4 alkyl, d-dhaloalkyl, d- 
dalkoxy, d-dalkylthio, d-dalkylsulfonyl, cyano, nitro, formyl or carboxyl ; 
R151 is hydrogen, d-Cealkyl or d-C 4 haloalkyl ; 

each R152 is independently of any other(s) hydrogen, halogen, d-C 4 alkyl, d-C 4 haloalkyl, d- 
dalkoxy, d-C 4 alkylthio, Ci-C 4 alkylsulfonyl, cyano, nitro, formyl or carboxyl ; 
ois 0, 1, or 2, and 
p is 0, 1 or 2 ; 
or of formula XXIX 




R 159 is hydrogen, formyl, d-ealkylcarbonyl, d^alkenylcarbonyl, d-ealkynylcarbonyl, 
d-ealkoxycarbonyl, C^alkylthiocarbonyl, C^cycloalkylcarbonyl, phenyl-Ci-ealkylcarbonyt, 
phenylcarbonyl, d^alkylsulfonyl, d^alkenylsulfonyl or phenylsulfonyl, wherein the afore- 
mentioned hydrocarbon groups may be substituted by one or more halogen atoms, cyano, 
nitro, amino, methoxy, ethoxy or phenyl; 

Ri53 is hydrogen, C^alkyl, d-ealkenyl, d-ealkynyl, C^cycloalkyl, formyl, d-ealkylcarbonyl, 
d^alkenylcarbonyl, C^alkynylcarbonyl, C^alkoxycarbonyl, d-ealkylthiocarbonyl, C^cyclo- 
alkylcarbonyl, Ci^alkylsulfonyl, C^alkenylsulfonyl or phenylsulfonyl, wherein the afore- 
mentioned hydrocarbon groups may be substituted by one or more halogen atoms, cyano, 
nitro, amino, methoxy, ethoxy or phenyl; 

Ris4 is hydrogen, d-ealkyl, d^alkenyl, d-ealkynyl, C^cycloalkyl, formyl, d-ealkylcarbonyl, 
d-ealkenylcarbonyl, d-ealkynylcarbonyl, d-ealkoxycarbonyl, d-ealkylthiocarbonyl, d-ecyclo- 
alkylcarbonyl, C^alkylsulfonyl, d-ealkenylsulfonyl or phenylsulfonyl, wherein the afore- 
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mentioned hydrocarbon groups may be substituted by one or more halogen atoms, cyano, 
nitro, amino, methoxy, ethoxy or phenyl; 

Riss, Rise. R157, and R i5 8 are each independently of the others hydrogen, halogen, amino, 
C^alkylamino, C^ialkylamino. hydroxy, cyano, nitro, formyl, carboxyl, Ci*alkoxy, C^halo- 
alkoxy, C^alkylcarbonyl, C^alkoxycarboxyl, Chalky!, C^haloalkyl, d^alkenyl or 
C^alkynyl; 

or R 153 and Rise, together with the ring atoms to which they are bonded, form a five- or six- 
membered, partially saturated or unsaturated ring that may contain up to 2 identical or 
different hetero atoms from the group oxygen, sulfur and nitrogen, it being possible for that 
ring to be substituted by an oxo radical. 

8. A composition according to claim 7 that comprises a herbicide-antagonistically effective 
amount of a safener of formula X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, 
XXIII, XXIV or XXV. 

9. A method of selectively controlling weeds and grasses in crops of useful plants that 
comprises treating the useful plants, the seeds or the cuttings thereof or the area of 
cultivation thereof with a herbicidally effective amount of a herbicide of formula I and of a 
herbicide-antagonistically effective amount of a safener of formula X, XI, XII, XIII, XIV, XV, 
XVI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII or XXIX. 

10. A method according to claim 9 that comprises treating the useful plants, the seeds or 
cuttings thereof or the area of cultivation thereof with a herbicide-antagonistically effective 
amount of a safener of formula X, XI, XII, XIII, XIV, XV, XVI, XVII, XVIII, XIX, XX, XXI, XXII, 
XXIII, XXIV or XXV. 

1 1 . A composition according to claim 4 that comprises spray tank adjuvants. 

12. A composition according to claim 7 that comprises spray tank adjuvants. 



13. A compound of formula (XXXIa) 
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# 




Hal— ^ y— CH 3 



(XXXIa), 



wherein Ri and Ra are ethyl and Hal is chlorine, bromine or iodine. 
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